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Organic synthesis.

General. Reactions in anhydrous solvents were all performed using oven dried glassware under
an atmosphere of argon. Reagent grade solvents were all purchased from chemical companies
and used without prior purification. Anhydrous THF, ether, toluene, CH;CN and CH,ClI, were dried
and purified through activated alumina columns as described." Diisopropylamine, triethylamine and
pyridine were distilled from KOH. For chromatographic purification, technical grade solvents were
distillated prior to use. TLC was performed using Machery-Nagel Alugram Sil G/UV,s4 TLC plates
and visualized with ultraviolet light at 254 nm followed by ceric ammonium molybdate,
phosphomolybdic acid or H,SO,/MeOH stains. Chromatographic purification of products was
accomplished by dry column vacuum chromatography? on either Merck Silica Gel 60 (15 - 40 pym)
or Brunschwig silica 18-32, 60A (18-32 uM). Concentration under reduced pressure was performed
by rotary evaporation at 40°C and the purified compounds were subsequently dried under high
vacuum (<0.5 Torr). NMR spectra were recorded on a Varian Mercury 300MHz apparatus
operating at 300 MHz, 75 MHz and 282 MHz for 'H, "*C/DEPT and '°F, respectively, and chemical
shifts (5) were referenced to the internal solvent signals for 'H and "*C. Multiplicities are reported
as follows: 'H: s = singlet, d = dublet, t = triplet, q = quartet, m = multiplet; *C: C, CH, CH,, CHj
(determined by DEPT); coupling constants are reported in Hz. IR-Spectra were recorded in CHCI;
on a Perkin Elmer Spectrum RX | FT-IR apparatus (thin films on NaCl plates) and are reported as
absorption maxima in cm™. Elemental analysis was performed by the Mikroelementaranalytisches
Laboratorium at the ETH, Zirich. High resolution matrix-assisted laser desorption ionization mass
spectrometry (MALDI-MS) and electrospray ionization (ESI-MS) were performed by the mass
spectrometry service of the LOC at the ETH, Zirich.

Mesylate 1A. Alcohol 1® (1.181 g, 2.54 mmol) was dissolved in anhydrous
Bnoﬁ CH.CI; (25 mL) at 0°C, anhydrous pyridine (3.0 mL) followed by MsCI (0.50
BnO mL, 6.4 mmol) were added and the solution was stirred at 0°C for 1 h and at
room temperature for 7 h followed by addition of sat. aq. NaHCO; (50 mL).
The layers were separated and the aqueous layer extracted with EtOAc (3 x
25 mL). The combined organic layer was washed successively with sat. ag. NaHCO; (25 mL) and
H,O (25 mL), evaporated on celite and purified by dry column vacuum chromatography (4.1 x 3.3
cm) on silica gel eluting with a gradient of 0-100% CH,CI, in hexane (v/v) followed by 0.25-1.0%
MeOH in CH.CI, (v/v) to give mesylate 1A (1.303 g, 94%) as a colourless oil after coevaporation
with acetonitrile (3 x 10 mL).
R¢ (1% MeOH in CH,Cl, (v/v)) 0.60; "H-NMR (300 MHz, CDCl5) &: 7.39-7.26 (15H, m), 5.02 (1H, d,
J =10.6 Hz), 4.92 (1H, d, J = 10.6 Hz), 4.84 (1H, d, J = 10.6 Hz), 4.80 (1H, d, J = 12.5 Hz), 4.66
(1H, d, J = 11.8 Hz), 4.63 (1H, d, J = 10.6 Hz), 4.60 (1H, d, J = 3.7 Hz), 4.41-4.32 (2H, m), 4.02
(1H,t, J =9.3 Hz), 3.85 (1H, dt, J = 3.7, 10.0Hz), 3.52 (1H, dt, J = 3.7, 6.2 Hz), 3.50 (1H, bs), 3.39
(3H, s), 2.98 (3H, s). ®*C-NMR (75 MHz, CDCl;) &: 138.30, 137.75, 137.56 (C), 128.36, 128.30,
127.94, 127.84, 127.76, 127.57 (CH), 98.06, 81.73, 79.69, 76.86 (CH), 75.73, 75.09, 73.44 (CH,),
68.59 (CH), 68.36 (CHy), 55.46, 37.54 (CHs). IR (cm™): 3031, 2913, 1497, 1454, 1359, 1177, 1089,
1074, 1046, 1003, 965, 931, 813, 739, 699. MALDI-MS (C,H3,0gS): [MNa]" 565.1873 (calcd.
565.1872). Anal. Calcd for C,9H3404S: C, 64.19; H, 6.32. Found: C, 63.99; H, 6.27.
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Thioacetate 2.*° Mesylate 1A (1.290 g, 2.38 mmol) was dissolved in EtOH
(25 mL), KOSCMe (869 mg, 7.61 mmol) was added and the unclear solution
was stirred at reflux for 4 h (orange precipitate). After cooling, 50% sat. aq.

NaHCO; (100 mL) was added and the suspension was extracted with EtOAc
(3 x 50 mL). The combined organic layer was washed successively with sat. ag. NaHCO3; (50 mL)
and H,O (50 mL), evaporated on celite and purified by dry column vacuum chromatography (4.1 x
3.3 cm) on silica gel eluting with a gradient of 0-30% EtOAc in hexane (v/v) to give thioacetate 2
(1.189 g, 96%) as a light orange solid.
Rr (1:1 EtOAc/hexane (v/v)) 0.64; "H-NMR (300 MHz, CDCls) &: 7.41-7.32 (15H, m), 5.03 (1H, d, J
=10.6 Hz), 4.94 (1H, d, J = 10.6 Hz), 4.86 (1H, d, J = 10.6 Hz), 4.82 (1H, d, J = 11.8 Hz), 4.69 (1H,
d, J=11.8 Hz), 4.66 (1H, d, J = 10.6 Hz), 4.58 (1H, d, J = 3.1 Hz), 4.02 (1H, t, J = 9.0 Hz), 3.81
(1H, dt, 3 = 2.5, 7.5 Hz), 3.55 (1H, dd, J = 3.7, 9.3 Hz), 3.48 (1H, dd, J = 3.1, 13.7 Hz), 3.40 (3H,
s), 3.35 (1H, t, J = 9.5 Hz), 3.08 (1H, dd, J = 7.5, 13.7 Hz), 2.36 (3H, s). >*C-NMR (75 MHz, CDCl,)
0: 194.67, 138.46, 137.90, 137.78 (C), 128.33, 128.29, 128.03, 127.94, 127.85, 127.81, 127.74,
127.53 (CH), 97.72, 81.69, 80.36, 79.78 (CH), 75.64, 75.04, 73.22 (CH,), 69.23 (CH), 55.02 (CHj3),
30.73 (CH,), 30.39 (CHs). IR (cm™): 3063, 3031, 2908, 1694, 1497, 1454, 1358, 1201, 1156, 1136,
1092, 1072, 1050, 1029, 999, 955, 737, 698, 630. MALDI-MS (C3oH3406S): [MNa]® 545.1974
(calcd. 545.1974). Anal. Calcd for C3H3406S: C, 68.94; H, 6.56. Found: C, 68.77; H, 6.63.
N AcOH (25 mL), KOAc (4.082 g, 41.6 mmol) followed by Oxone
B”E&Bnﬁ (2KHSO5-KHSO4-K,S04, 4.019 g, 8.69 mmol) were added and after stirring
oa  OMe | for 15 h, sat. ag. NaHCO; (100 mL), H,O (50 mL) and sat. aq. Na,COs (50
mL) were carefully added. After extraction with EtOAc (4 x 40 mL), the
combined organic layer was washed with sat. ag. Na,CO3; (50 mL), evaporated on celite and
purified by dry column vacuum chromatography (4.0 x 3.3 cm) on silica gel eluting with a gradient
of 0-90% EtOAc in hexane (v/v) followed by 0-50% MeOH in EtOAc (v/v) to give sulfinate salt 2A
(1.116 g, 90%) as a white solid.
R (1:3 MeOH/EtOAc (v/v)) 0.40; "H-NMR (300 MHz, CD3;0D) &: 7.37-7.21 (15H, m), 4.90 (1H, d, J
=11.2 Hz), 4.86 (1H, d, J = 10.6 Hz), 4.84 (1H, d, J = 11.2 Hz), 4.73 (1H, d, J = 3.1 Hz), 4.72 (1H,
d, J=11.2 Hz), 4.64 (1H, d, J = 12.5 Hz), 4.60 (1H, d, J = 11.2 Hz), 4.16 (1H, t, J = 9.2 Hz), 3.90
(1H, t, 3 = 9.3 Hz), 3.55 (1H, dd, J = 3.4, 9.3 Hz), 3.48 (3H, s), 3.30-3.22 (2H, m), 2.92 (1H, dd, J =
10.0, 14.3 Hz). *C-NMR (75 MHz, CDs;0D) &: 140.03, 139.57, 139.55 (C), 129.42, 129.31, 129.15,
128.93, 128.89, 128.84, 128.67, 128.59 (CH), 98.53, 83.03, 81.65, 81.52 (CH), 76.44, 75.83, 73.85
(CH,), 68.52 (CH), 55.95 (CHs), 53.65 (CH,). IR (cm™): 3484, 3030, 2922, 1497, 1454, 1360, 1230,
1198, 1177, 1156, 1093, 1058, 1028, 736, 696. MALDI-MS (CysH3:NaOgS): [MNa]® 573.1536
(calcd. 573.1535).
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Sulfinate salt 2A.° Thioacetate 2 (1.180 g, 2.26 mmol) was dissolved in

Sulfonyl chloride 3. Sulfinate salt 2A (696 mg, 1.26 mmol) was suspended in
anhydrous acetonitrile/CH.Cl, (10 mL, 1:1 (v/v)) at 0°C, PhsP (1.002 g, 3.8
mmol) and thionyl chloride (0.40 mL, 5.5 mmol) were added sequentially and
the suspension was stirred at room temperature for 13 h. EtOAc/hexane (1:4
(v/v), 100 mL) was added, the suspension was filtered through celite (4 x 15
mL EtOAc/hexane (1:3 (v/v)) washings) and the filtrate was evaporated and dried shortly under
vacuum to give sulfonyl chloride 3 (657 mg, 95%) as a yellowish oil.
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R: (1:1 EtOAc/hexane (v/v)) 0.65; 'H-NMR (300 MHz, CDCls) 5: 7.42-7.28 (15H, m), 5.05 (1H, d, J
= 10.6 Hz), 4.96 (1H, d, J = 11.8 Hz), 4.85 (1H, d, J = 10.6 Hz), 4.83 (1H, d, J = 11.8 Hz), 4.67 (1H,
d, J = 12.5 Hz), 4.60 (1H, d, J = 11.2 Hz), 4.60 (1H, d, J = 3.1 Hz), 4.33 (1H, t, J = 9.6 Hz), 4.07
(1H, t, J = 9.0 Hz), 3.85 (1H, dd, J = 1.2, 13.7 Hz), 3.55 (1H, d, J = 9.3 Hz), 3.52 (1H, t, J = 10.0
Hz), 3.46 (3H, s), 3.26 (1H, t, J = 9.5 Hz). ®C-NMR (75 MHz, CDCl,) &: 138.02, 137.57, 137.06
(C), 128.58, 128.36, 128.30, 128.23, 128.12, 127.92, 127.66 (CH), 98.00, 81.56, 79.41, 78.49
(CH), 75.85, 74.76, 73.38, 66.75 (CH,), 65.93 (CH), 55.90 (CHs). MALDI-MS (C,sH3:CIO;S):
[MNa]* 569.1378 (calcd. 569.1377).

B0 Mesylate 4A.° Alcohol 4’ (1.069 g, 1.93 mmol) was dissolved in
BHE%%%//&/\OMS anhydrous CH,Cl, (25 mL), anhydrous pyridine (3.0 mL) followed by MsCI
BnO (0.50 mL, 6.4 mmol) were added and after stirring for 2.5 h, sat. aq.
A NaHCO; (50 mL) was added. The layers were separated and the

aqueous layer extracted with EtOAc (3 x 25 mL). The combined organic layer was washed
successively with sat. ag. NaHCO; (25 mL) and H,O (25 mL), evaporated on celite and purified by
dry column vacuum chromatography (4.2 x 3.3 cm) on silica gel eluting with a gradient of 0-50%
EtOAc in hexane (v/v) to give mesylate 4A (1.202 g, 99%) as a colourless oil after coevaporation
with acetonitrile (3 x 15 mL).

Rf (1:1 EtOAc/hexane (v/v)) 0.52; "H-NMR (300 MHz, CDCls) &: 7.39-7.18 (20H, m), 4.94-4.83 (4H,
m), 4.66 (1H, d, J = 10.9 Hz), 4.60 (1H, d, J = 10.9 Hz), 4.56-4.50 (3H, m), 4.37 (1H, dd, J = 3.7,
11.5 Hz), 3.77-3.45 (7TH, m), 2.98 (3H, s). ®*C-NMR (75 MHz, CDCl;) &: 138.10, 137.70, 137.59,
137.34 (C), 128.44, 128.36, 128.33, 128.29, 127.95, 127.79, 127.75, 127.67, 127.62, 127.51 (CH),
86.76, 78.62, 77.86, 77.32, 76.86 (CH), 75.60, 75.21, 75.10, 73.36, 69.20, 68.68 (CH,), 37.92
(CHs). IR (cm™): 3031, 2866, 1497, 1454, 1356, 1219, 1175, 1096, 964, 914, 772, 748, 698.
MALDI-MS (C36H400sS): [MNa]* 655.2344 (calcd. 655.2342). Anal. Calcd for C3H400sS: C, 68.33;
H, 6.37. Found: C, 68.33; H, 6.46.

BnO Thioacetate 5.® Mesylate 4A (1.190 g, 1.88 mmol) was dissolved in EtOH
anonﬁ/\sm (25 mL), KOSCMe (888 mg, 7.78 mmol) was added and the unclear
BnO solution was stirred at reflux for 16 h (orange precipitate). After cooling,
° 50% sat. ag. NaHCO; (100 mL) was added and the suspension was
extracted with EtOAc (3 x 50 mL). The combined organic layer was washed successively with sat.
ag. NaHCO; (50 mL) and H,O (50 mL), evaporated on celite and purified by dry column vacuum
chromatography (4.0 x 3.3 cm) on silica gel eluting with a gradient of 0-40% EtOAc in hexane (v/v)
to give thioacetate 5 (1.064 g, 92%) as a light orange solid.
Rr (1:1 EtOAc/hexane (v/v)) 0.69; "H-NMR (300 MHz, CDCl;) &: 7.43-7.18 (20H, m), 4.93 (2H, s),
491 (1H,d, J =11.8 Hz), 4.85 (1H, d, J = 10.6 Hz), 4.68 (1H, d, J = 10.6 Hz), 4.66 (1H, d, J = 11.8
Hz), 4.62 (1H, d, J = 10.0 Hz), 4.58 (1H, d, J = 11.8 Hz), 3.78-3.40 (8H, m), 3.10 (1H, dd, J = 6.2,
13.7 Hz), 2.36 (3H, s). ®C-NMR (75 MHz, CDCls) 5: 194.82, 138.28, 138.10, 137.85, 137.60 (C),
128.35, 128.30, 128.26, 128.19, 128.13, 127.77, 127.72, 127.68, 127.62, 127.58, 127.53, 127.41
(CH), 86.85, 80.56, 79.12, 78.22, 77.86 (CH), 75.52, 75.18, 74.99, 73.42, 68.66, 31.10 (CH,),
30.57 (CHs). IR (cm™): 3064, 3031, 2902, 2865, 1693, 1497, 1454, 1360, 1210, 1134, 1099, 1069,
1028, 737, 698, 629. MALDI-MS (C37H4006S): [MH]" 613.2617 (calcd. 613.2524); [MNa]" 635.2445
(calcd. 635.2443).
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Sulfinate salt 5A. Thioacetate 5(2.190 g, 3.57 mmol) was suspended

BnO
Bn{;% in AcOH (25 mL), KOAc (4.216 g, 43 mmol) followed by Oxone
BnO—=—510~" SOsNa | (2KHSOsKHSO,4K,SOs, 8.076 g, 17.5 mmol) were added and after
5A stirring for 11 h, sat. ag. Na,CO; (100 mL) and H,O (100 mL) were

carefully added. After extraction with EtOAc (5 x 100 mL), the combined organic layer was washed
with sat. ag. Na,CO; (50 mL), evaporated on celite and purified by dry column vacuum
chromatography (4.3 x 3.3 cm) on silica gel eluting with a gradient of 0-90% EtOAc in hexane (v/v)
followed by 0-50% MeOH in EtOAc (v/v) to give sulfinate salt 5A (467 mg, 20%) as a white solid.
Further extractions of the aqueous layer with CH,Cl, (100 + 3 x 50 mL), evaporation on celite and
purification by dry column vacuum chromatography (4.3 x 3.3 cm) on silica gel eluting with a
gradient of 0-100% MeOH in EtOAc (v/v) followed by 20% MeOH in CH,CI, (v/v) gave additional
sulfinate salt 5A (810 mg, 35%) as a white solid.

Rr (1:3 MeOH/EtOAc (v/v)) 0.49; "H-NMR (300 MHz, suspension in CD,Cl,/CDs;0D) &: 7.37-7.18
(20H, m), 4.86-4.35 (8H, m), 3.86-3.21 (8H, m), 2.97 (1H, dd, J = 8.7, 14.3 Hz). MALDI-MS
(CssH37NaOgS): [MH]* 641.1467 (calcd. 641.2185); [MNa]" 663.1206 (calcd. 663.2005).

—s Sulfonyl chloride 6. Sulfinate salt 5A (810 mg, 1.26 mmol) was
Bno% suspended in anhydrous acetonitrile/CH.Cl, (30 mL, 2:1 (v/v)) at 0°C,
Bno SOL | PhsP (2.087 g, 7.96 mmol) and thionyl chloride (1.50 mL, 21 mmol) were
6 added sequentially at 0°C and the suspension was stirred at room
temperature for 2.5 h. EtOAc/hexane (1:4 (v/v), 100 mL) was added, the suspension was filtered
through celite (2 x 12.5 mL EtOAc/hexane (1:4 (v/v)) washings) and the filtrate was evaporated and
dried shortly under vacuum to give sulfonyl chloride 6 (871 mg, quant.) as a light yellow oil.
Rf (10% MeOH in CH,Cl, (v/v)) 0.84; "H-NMR (300 MHz, CDCls) &: 7.48-7.21 (20H, m), 5.02-4.85
(4H, m), 4.68-4.55 (4H, m), 3.98-3.35 (9H, m). *C-NMR (75 MHz, CDCl;) &: 137.86, 137.72,
137.68, 136.96 (C), 128.64, 128.34, 128.32, 128.27, 128.24, 128.20, 127.99, 127.79, 127.67,
127.61, 127.49 (CH), 86.83, 79.20, 78.46, 77.59 (CH), 75.68, 74.96, 74.82 (CH,), 74.20 (CH),
73.46, 68.04, 66.69 (CH,). MALDI-MS (C35H3;ClO;S): [MNa]" 659.1849 (calcd. 659.1846).

Mesylate 7A. Alcohol 7° (895.3 mg, 0.907 mmol) was
Bsg(Mno dissolved in anhydrous CH.Cl, (10 mL), anhydrous pyridine
BnO—— B?\MOMS (1.0 mL) followed by MsCI (0.20 mL, 2.6 mmol) were added
7A Bn0 and after stirring for 1 h, sat. aq. NaHCO; (40 mL) was added.
The layers were separated and the aqueous layer extracted
with EtOAc (3 x 20 mL). The combined organic layer was washed successively with sat. aq.
NaHCO; (20 mL) and H,O (20 mL), evaporated on celite and purified by dry column vacuum
chromatography (4.2 x 3.3 cm) on silica gel eluting with a gradient of 0-50% EtOAc in hexane (v/v)
to give mesylate 7A (830.7 mg, 86%) as a white solid.
Rs (1:1 EtOAc/hexane (v/v)) 0.67; "H-NMR (300 MHz, CDCl3) &: 7.49-7.24 (35H, m), 5.31 (1H, d, J
= 11.2 Hz), 5.00 (1H, d, J = 11.2 Hz), 4.98-4.79 (6H, m), 4.66-4.36 (9H, m), 4.09 (1H, t, J = 9.3
Hz), 3.90 (1H, dd, J = 2.8, 10.9 Hz), 3.83 (1H, d, J = 10.0 Hz), 3.75-3.62 (5H, m), 3.55-3.39 (5H,
m), 2.97 (3H, s). ®C-NMR (75 MHz, CDCl;) &: 138.97, 138.37, 138.21, 138.04, 137.61 (C), 128.37,
128.29, 128.18, 128.08, 127.93, 127.84, 127.76, 127.38, 127.34, 127.24, 102.51, 84.86, 82.64,
78.70, 77.94, 76.84, 76.53, 76.38, 75.57 (CH), 75.22, 75.09 (CH,), 74.96, 74.78 (CH,, CH), 73.21,
73.02, 69.22, 68.89, 67.76 (CH,), 37.74 (CHs). IR (cm™): 3063, 3030, 2867, 1497, 1454, 1358,
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1277, 1209, 1174, 1150, 1092, 1071, 1028, 984, 922, 812, 737, 698, 527. MALDI-MS
(Ce3HesO13S): [MNa]™ 1087.4284 (calcd. 1087.4278). Anal. Calcd for Ce3HesO43S: C, 71.03; H, 6.43.
Found: C, 70.94; H, 6.62.

- Thioacetate 8. Mesylate 7A (825 mg, 0.774 mmol) was
Bnowno dissolved in EtOH (20 mL), KOSCMe (278 mg, 2.43 mmol),
BnO=-5% E%MSAC iPrOH (10 mL) and THF (10 mL) were added and the orange
8 Bno solution was stirred at reflux for 3 h (orange precipitate).
Additional KOSCMe (512 mg, 4.48 mmol) was added and the
suspension was stirred at reflux for 16 h. After cooling, 50% sat. ag. NaHCO; (100 mL) was added
and the suspension was extracted with ether (4 x 30 mL). The combined organic layer was washed
successively with sat. ag. NaHCO; (50 mL) and H,O (50 mL), evaporated on celite and purified by
dry column vacuum chromatography (4.2 x 3.3 cm) on silica gel eluting with a gradient of 0-50%
EtOAc in hexane (v/v) to give thioacetate 8 (637 mg, 79%) as a light orange solid.
R (1:3 EtOAc/hexane (v/v)) 0.45; "H-NMR (300 MHz, CDCls) &: 7.43-7.19 (35H, m), 5.22 (1H, d, J
=11.2 Hz), 492 (1H, d, J = 11.2 Hz), 4.88 (1H, d, J = 11.2 Hz), 4.87-4.71 (5H, m), 4.62 (1H, d, J =
12.5 Hz), 4.60-4.43 (5H, m), 4.41 (1H, d, J = 11.8 Hz), 4.06 (1H, t, J = 9.3 Hz), 3.86 (1H, dd, J =
3.7, 11.2 Hz), 3.75 (1H, dd, J = 1.6, 10.9 Hz), 3.69-3.55 (5H, m), 3.51-3.31 (6H, m), 3.05 (1H, dd, J
= 6.8, 13.7 Hz), 2.34 (3H, s). >C-NMR (75 MHz, CDCl;) &: 195.04, 139.19, 138.53, 138.30,
138.24, 138.17, 137.96 (C), 128.33, 128.26, 128.20, 128.04, 127.79, 127.71, 127.63, 127.55,
127.47,127.29, 127.19, 102.40, 85.12, 84.88, 82.71, 79.85, 79.30, 78.05, 77.87 (CH), 75.62, 75.18
(CHy), 75.09 (CH), 74.94, 74.81, 73.26, 73.21, 68.96, 67.86, 31.12 (CH,), 30.49 (CHs). IR (cm™):
3030, 2868, 1692, 1496, 1454, 1358, 1210, 1067, 1028, 773, 735, 698, 626. MALDI-MS
(Ce4HesO11S): [MNa]" 1067.4365 (calcd. 1067.4380). Anal. Calcd for Ce4HesO11S: C, 73.54; H, 6.56.
Found: C, 73.50; H, 6.60.

— Sulfinate salt 8A. Thioacetate 8 (631 mg, 0.604 mmol) was
Bnowno suspended in AcOH (10 mL), KOAc (933 mg, 9.5 mmol)
BnO BnO Bon@/\soa,\,a followed by Oxone (2KHSOs-KHSO4-K,SO4, 1.179 g, 2.55
8A "o mmol) were added and after stirring for 18 h, sat. aq.
Na,CO; (50 mL) and H,O (50 mL) were carefully added.
After extraction with CHCI; (4 x 25 mL), the combined organic layer was washed with sat. aq.
Na,COj; (25 mL), evaporated on celite and purified by dry column vacuum chromatography (4.1 x
3.3 cm) on silica gel eluting with a gradient of 0-20% MeOH in CH,ClI, (v/v) to give sulfinate salt 8A
(622 mg, 96%) as a colourless oil.
Rf (10% MeOH in CH.CI; (v/v)) 0.29; "H-NMR (300 MHz, CDCls) &: 7.40-7.14 (35H, m), 5.19-4.34
(15H, m), 4.17-3.22 (15H, m). *C-NMR (75 MHz, CDCls) &: 138.97, 138.32, 138.21, 138.06,
137.88, 137.84, 128.70, 128.36, 128.18, 128.05, 127.86, 127.76, 127.63, 127.57, 127.44, 127.29,
127.20, 126.94, 84.53, 84.45, 82.01, 79.48, 77.96, 77.75, 76.06, 76.01, 75.46, 74.94, 74.79, 74.67,
74,57, 73.28, 73.08, 73.02, 53.42. IR (cm™): 3478, 3063, 3030, 2870, 1497, 1454, 1361, 1315,
1210, 1174, 1069, 1048, 1028, 736, 698, 621. MALDI-MS (CgHesNaO13S): [MH]" 1073.4098
(calcd. 1073.4122); [MNa]* 1095.3926 (calcd. 1095.3941).

Sulfonyl chloride 9. Sulfinate salt 8A (334 mg, 0.311 mmol) was dissolved in anhydrous
acetonitrile/CH,Cl, (4 mL, 1:1 (v/v)) at 0°C, PhsP (264 mg, 1.01 mmol) and thionyl chloride (0.10
mL, 1.37 mmol) were added sequentially at 0°C and the suspension was stirred at room
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s temperature for 6 h. EtOAc/hexane (1:4 (v/v), 30 mL) was
Bnowno o added, the suspension was filtered through a short pad of
BnO="%0 B?\%/\SOZQ silica gel (4 x 5 mL EtOAc/hexane (1:3 (v/v)) washings) and
9 the filtrate was evaporated and dried shortly under vacuum

to give sulfonyl chloride 9 (220 mg, 66%) as a light yellow

foam.

R¢ (1:3 EtOAc/hexane (v/v)) 0.38; 'H-NMR (300 MHz, CDCls) &: 7.50-7.26 (35H, m), 5.30 (1H, d, J
=11.2 Hz), 4.98 (1H, d, J = 10.6 Hz), 4.96-4.81 (5H, m), 4.79 (1H, d, J = 10.6 Hz), 4.67-4.50 (6H,
m), 4.48 (1H, d, J = 11.8 Hz), 4.23-4.15 (1H, m), 3.98-3.91 (2H, m), 3.85-3.57 (8H, m), 3.51-3.38
(3H, m), 3.30 (1H, t J = 9.0 Hz). ®C-NMR (75 MHz, CDCls) &: 138.77, 138.45, 138.17, 138.11,
137.78, 137.27 (C), 128.63, 128.38, 128.31, 128.18, 128.12, 127.94, 127.78, 127.70, 127.63,
127.55, 127.42, 127.29, 102.32, 84.98, 84.80, 82.66, 79.23, 77.95, 77.82, 75.78 (CH), 75.60, 75.38
(CH,), 75.12 (CH), 74.99, 74.78, 74.70 (CH,), 74.21 (CH), 73.24, 68.95, 67.35, 66.79 (CH,). IR
(cm™): 3089, 3063, 3030, 2868, 1496, 1454, 1362, 1313, 1280, 1209, 1167, 1091, 1067, 1028,
913, 771, 736, 698, 601. MALDI-MS (CgHgs5Cl10+,S): [MNa]® 1091.3767 (calcd. 1091.3783).

orc | Acetate 10A." Ezetimibe 10" (5.530 g, 13.5 mmol) was
suspended in 2-propanol (70 mL), ag. NaOH (2M, 15 mL) followed
by Ac,O (3.0 mL, 32 mmol) were added and the solution was
stirred for 5 h followed by addition of sat. aq. NaHCO; (200 mL).
After extraction with EtOAc (4 x 50 mL), the combined organic layer
F was washed with sat. aq. NaHCO3; (50 mL) and H,O (50 mL),
evaporated on celite and purified by dry column vacuum
chromatography (5.2 x 5.5 cm) on silica gel eluting with a gradient of 0-100% EtOAc in hexane
(v/v) to give acetate 10A (5.930 g, 97%) as a white foam.

Rr (1:1 EtOAc/hexane (v/v)) 0.35; "H-NMR (300 MHz, CDCls) &: 7.31 (2H, d, J = 8.7 Hz), 7.29-7.18
(4H, m), 7.09 (2H, d, J = 8.7 Hz), 6.99 (2H, t, J = 8.7 Hz), 6.92 (2H, t, J = 8.7 Hz), 4.67 (1H, bs),
4.61 (1H, d, J = 2.5 Hz), 3.08-3.04 (1H, m), 2.75 (1H, bs), 2.29 (3H, s), 1.97-1.85 (4H, m). "*C-
NMR (75 MHz, CDCl3) &: 169.16, 167.23, 163.56, 160.46, 160.32, 157.24, 150.58, 139.94, 139.90,
134.85, 133.53, 133.50 (C), 127.32, 127.21, 126.78, 122.38, 118.34, 118.23, 115.95, 115.65,
115.35, 115.07 (CH), 72.95, 60.81, 60.33 (CH), 36.61, 25.07 (CH,), 21.19 (CHa). IR (cm™): 3443,
3019, 2936, 2862, 1747, 1605, 1509, 1427, 1388, 1370, 1221, 1198, 1157, 1016, 835, 757, 668.
MALDI-MS (CyH23F2NO,): [MH-H,0]" 434.1556 (calcd. 434.1568); [MNa]" 474.1485 (calcd.
474.1493).

Silyl ether 10B." Acetate 10A (1.864 g, 4.13 mmol) was dissolved
in anhydrous DMF (25 mL), imidazole (939 mg, 13.8 mmol) and
TBDMSCI (1.853 g, 12.3 mmol) were added sequentially and the
solution was stirred for 3 h followed by addition of 50% sat. aq.
Q NaHCO; (150 mL). After extraction with EtOAc (4 x 40 mL), the
108 . combined organic layer was washed successively with sat. ag.

NaHCO; (40 mL) and H,O (40 mL), evaporated on celite and
purified by dry column vacuum chromatography (4.2 x 5.5 cm) on silica gel eluting with a gradient
of 0-30% EtOAc in hexane (v/v) to give silyl ether 10B (2.137 g, 91%) as a colourless oil.

OAc

OTBDMS




8

R: (1:1 EtOAc/hexane (v/v)) 0.69; 'H-NMR (300 MHz, CDCls) &: 7.31 (2H, d, J = 8.7 Hz), 7.26-7.20
(4H, m), 7.10 (2H, d, J = 8.7 Hz), 6.98 (2H, t, J = 8.7 Hz), 6.91 (2H, t, J = 8.7 Hz), 4.67 (1H, t, J =
5.3 Hz), 4.58 (1H, d, J = 1.9 Hz), 3.06-3.02 (1H, m), 2.28 (3H, s), 1.96-1.80 (4H, m), 0.88 (9H, s),
0.02 (3H, s), -0.16 (3H, s). *C-NMR (75 MHz, CDCl;) &: 169.16, 167.06, 163.42, 160.47, 160.16,
157.23, 150.62, 140.50, 135.10, 133.74, 133.70 (C), 127.26, 127.14, 126.77, 122.37, 118.27,
118.16, 115.89, 115.58, 115.03, 114.76 (CH), 73.74, 60.67, 60.53 (CH), 37.94 (CH,), 25.73 (CHy),
24.55 (CH,), 20.99 (CH3), 18.07 (C), -4.74, -5.05 (CHs). IR (cm™"): 2953, 2930, 2857, 1752, 1606,
1510, 1472, 1426, 1385, 1370, 1252, 1219, 1197, 1166, 1140, 1102, 1086, 1015, 912, 835, 777,
736. MALDI-MS (Cs2H37F,NO,Si): [MH-TBDMSOH]* 434.1556 (calcd. 434.1568); [MNa]* 588.2347
(calcd. 588.2358). Anal. Calcd for Ca,HsrFoNO,SI: C, 67.94; H, 6.59; N, 2.48. Found: C, 67.94; H,
6.64: N, 2.37.

Phenol 11.' Silyl ether 10B (5.123 g, 9.06 mmol) was dissolved in
CH.CIl; (200 mL), neutral alumina (50 g) was added and the
suspension was evaporated to dryness. The coated alumina was
. S dried shortly under vacuum and then heated to 70°C for 5.5 h. After
Q cooling, the alumina was extracted with 10% MeOH in CH.CI, (8 x
11 F 50 mL) and the combined organic extracts were evaporated on
celite and purified by dry column vacuum chromatography (5.4 x 5.5
cm) on silica gel eluting with a gradient of 0-30% EtOAc in hexane (v/v) to give phenol 11 (3.919 g,
83%) as a white foam.
R (1:3 EtOAc/hexane (v/v)) 0.24; "H-NMR (300 MHz, CDCls) &: 7.26-7.14 (6H, m), 6.99-6.83 (6H,
m), 6.16 (1H, bs), 4.65 (1H, t, J = 5.3 Hz), 4.52 (1H, d, J = 1.9 Hz), 3.04-2.98 (1H, m), 1.92-1.76
(4H, m), 0.86 (9H, s), 0.00 (3H, s), -0.17 (3H, s). "*C-NMR (75 MHz, CDCl;) &: 167.82, 163.28,
160.42, 156.12, 140.50, 140.45, 133.57 (C), 128.92, 127.19, 127.15, 127.08, 118.43, 118.32,
116.05, 115.85, 115.55, 115.01, 114.72 (CH), 73.82, 61.17, 60.35 (CH), 38.07 (CHy), 25.89 (CHs),
24.68 (CH,), 18.25 (C), -4.54, -4.84 (CHs). IR (cm™): 3351, 2953, 2938, 2857, 1722, 1615, 1604,
1510, 1450, 1391, 1361, 1252, 1223, 1156, 1103, 1087, 863, 834, 776, 760. MALDI-MS
(C3oH3sF2NO3Si):  [MH-TBDMSOH]" 392.1451 (calcd. 392.1462); [MH]" 524.2409 (calcd.
524.2433); [MNa]" 546.2242 (calcd. 546.2252). Anal. Calcd for C3HssF2NOsSi: C, 68.81; H, 6.74;
N, 2.67. Found: C, 68.61; H, 6.82; N, 2.66.

OTBDMS

Sulfonate 12A. Sulfonyl chloride 3 (197 mg, 0.36

OS\\S//O mmol) was suspended in anhydrous CH,CI, (5 mL),

OTBDMS Bnﬁﬁ anhydrous pyridine (0.5 mL) followed by phenol 11

BnO (70.0 mg, 0.13 mmol) were added and the solution was

. OMe stirred for 22 h, diluted with EtOAc (25 mL) and
© D washed sequentially with sat. aq. NaHCO; (10 mL) and

12A E H,O (10 mL). The organic layer was evaporated on

celite and purified by dry column vacuum
chromatography (4.3 x 2.0 cm) on silica gel eluting with a gradient of 0-35% EtOAc in hexane (v/v)
to give sulfonate 12A (125.5 mg, 91%) as a colourless oil/glass.

Rf (1% MeOH in CH.CI; (v/v)) 0.77; "H-NMR (300 MHz, CDCl;) &: 7.37-7.14 (23H, m), 7.00 (2H, t,
J=8.7 Hz), 6.95 (2H, t, J = 8.7 Hz), 5.05 (1H, d, J = 11.2 Hz), 4.97 (1H, d, J = 11.2 HZz), 4.84 (1H,
d,J=11.8 Hz), 4.82 (1H, d, J = 10.6 Hz), 4.69 (1H, t, J = 6.8 Hz), 4.67 (1H, d, J = 12.5 Hz), 4.60
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(1H, d, J = 3.7 Hz), 4.56 (1H, d, J = 12.5 Hz), 4.54 (1H, d, J = 10.6 Hz), 4.29 (1H, t, J = 9.5 Hz),
4.06 (1H, t, 3 = 9.0 Hz), 3.57 (1H, t, J = 3.1 Hz), 3.53 (1H, d, J = 3.1 Hz), 3.46 (3H, s), 3.26 (1H, t, J
= 9.3 Hz), 3.14 (1H, dd, J = 10.0, 14.3 Hz), 2.96 (1H, dt, J = 1.9, 6.8 Hz), 1.97-1.78 (4H, m), 0.90
(9H, s), 0.04 (3H, s), -0.13 (3H, s). 3C-NMR (75 MHz, CDCl,) &: 166.62, 163.27, 160.37, 160.03,
157.14, 148.91, 140.33, 138.05, 137.63, 137.29, 136.67, 133.45, 133.42 (C), 128.44, 128.31,
128.18, 128.04, 127.96, 127.86, 127.65, 127.15, 127.03, 126.97, 123.15, 118.13, 118.03, 115.93,
115.64, 115.02, 114.75 (CH), 97.92, 81.67, 79.60, 79.23 (CH), 75.78, 74.86 (CH,), 73.78 (CH),
73.37 (CH,), 65.64, 60.66, 60.48 (CH), 55.73 (CHs), 51.63, 38.06 (CH,), 25.85 (CHs), 24.69 (CH.),
18.22 (C), -4.54, -4.87 (CHa). IR (cm™): 3032, 2930, 2858, 1750, 1605, 1510, 1455, 1386, 1252,
1220, 1153, 1086, 1073, 1048, 870, 836, 755, 699. MALDI-MS (CssHesF2NO10SiS): [MNaJ*
1056.3969 (calcd. 1056.3964). Anal. Calcd for CssHesFaNO10SiS: C, 67.35; H, 6.33; N, 1.35.
Found: C, 67.43; H, 6.44; N, 1.33.

B-Lactam 12B. Sulfonate 12A (105.1 mg, 0.102 mmol)

OE\\S//O was dissolved in EtOH (5 mL), Pd(OH),/C (20% (w/w),

OTBDMS H%ﬁ 33 mg) was added and the suspension was evacuated 4

' OHOMe times with H, and stirred under an H,-atmosphere for 6

E 5 h. The suspension was evaporated on celite and purified
Q by dry column vacuum chromatography (4.2 x 2.0 cm)

128 F on silica gel eluting with a gradient of 0-10% MeOH in

CH.ClI, (v/v) to give B-lactam 12B (63.2 mg, 81%) as a
colourless oil.
R: (10% MeOH in CH,Cl, (v/v)) 0.36; 'H-NMR (300 MHz, acetone-ds) &: 7.55 (2H, d, J = 8.7 Hz),
742 (2H, d, J = 8.7 Hz), 7.37 (2H, dd, J = 5.9, 8.4 Hz), 7.28 (2H, dd, J = 5.0, 9.3 Hz), 7.11-7.01
(4H, m), 4.96 (1H, d, J = 1.9 Hz), 4.84 (1H, t, J= 5.3 Hz), 4.69 (1H, d, J = 3.7 Hz), 4.61 (1H, d, J =
5.0 Hz), 4.35 (1H, d, J = 3.1 Hz), 4.16 (1H, dt, J = 1.2, 10.0 Hz), 3.87 (1H, dd, J = 1.2, 14.9 Hz),
3.79 (1H, d, J = 7.5 Hz), 3.65 (1H, t, J = 9.0 Hz), 3.56 (1H, dd, J = 10.0, 14.9 Hz), 3.45-3.40 (1H,
m), 3.38 (3H, s), 3.27-3.14 (2H, m), 2.00-1.88 (4H, m), 0.87 (9H, s), 0.05 (3H, s), -0.15 (3H, s). "°C-
NMR (75 MHz, acetone-dg) &: 167.25, 163.96, 160.84, 160.75, 157.65, 150.14, 141.91, 141.87,
138.13, 134.95, 134.91 (C), 128.32, 128.23, 123.84, 118.98, 118.88, 116.43, 116.12, 115.49,
115.21 (CH), 100.74, 74.77, 74.42, 73.55, 73.04, 68.01, 61.25, 60.50 (CH), 55.56 (CHj3), 52.83,
38.50 (CH,), 26.16 (CHs), 25.34 (CH,), 18.65 (C), -4.47, -4.71 (CHs). IR (cm™): 3396, 2951, 2931,
2857, 1754, 1701, 1605, 1510, 1426, 1385, 1250, 1220, 1151, 1103, 1088, 1053, 1015, 988, 872,
836, 778. MALDI-MS (C37H47F2NO1,SSi): [MNa]® 786.2559 (calcd. 786.2556).

pB-Lactam 12. pB-Lactam 12B (58.9 mg, 0.077 mmol)
was dissolved in anhydrous THF (2.5 mL, teflon bottle),
anhydrous pyridine (0.5 mL) followed by HF-pyridine
complex (0.5 mL) were added and the solution was
stirred for 14.5 h, diluted with ether (20 mL) and
washed with sat. ag. NaHCO; (3 x 5 mL). The organic
layer was evaporated on celite and purified by dry
column vacuum chromatography (4.2 x 2.0 cm) on silica gel eluting with a gradient of 0-10%
MeOH in CH,CI, (v/v) to give B-lactam 12 (44.9 mg, 90%) as a white solid.
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R: (10% MeOH in CH,Cl, (v/v)) 0.26; 'H-NMR (300 MHz, acetone-ds) 8: 7.56 (2H, d, J = 8.7 Hz),
7.43 (2H, d, J = 8.7 Hz), 7.37 (2H, dd, J = 5.6, 8.7 Hz), 7.30 (2H, dd, J = 4.7, 9.0 Hz), 7.06 (2H, d, J
= 9.3 Hz), 7.03 (2H, d, J = 8.7 Hz), 4.99 (1H, d, J = 2.5 Hz), 4.69 (1H, d, J = 3.7 Hz), 4.61 (1H, d,
J= 5.0 Hz), 4.42 (1H, d, J = 3.7 Hz), 4.34 (1H, bs), 4.15 (1H, dt, J = 1.2, 8.7 Hz), 3.86 (1H, dd, J =
1.2, 14.9 Hz), 3.79 (1H, d, J = 8.1 Hz), 3.65 (1H, t, J = 8.7 Hz), 3.57 (1H, dd, J = 10.0, 14.9 Hz),
3.44-3.38 (1H, m), 3.38 (3H, s), 3.32-3.14 (2H, m), 2.08-1.86 (4H, m). *C-NMR (75 MHz, acetone-
de) 5: 167.42, 163.87, 160.85, 157.67, 150.13, 142.52, 138.18, 134.93 (C), 128.35, 128.22, 128.13,
123.83, 119.01, 118.89, 116.44, 116.13, 115.40, 115.11 (CH), 100.74, 74.77, 73.56, 73.04, 72.77,
68.01, 61.27, 60.56 (CH), 55.56 (CHj), 52.83, 37.54, 25.70 (CH,). IR (cm™): 3395, 2925, 1732,
1604, 1509, 1365, 1219, 1148, 1103, 1051, 1014, 871, 834, 752. MALDI-MS (Cs;HssFoNO;0S):
[MNa]* 672.1693 (calcd. 672.1691). Anal. Calcd for CaiHasFoNO4S: C, 57.31; H, 5.12; N, 2.16.
Found: C, 57.34; H, 5.26; N, 2.21.

Sulfonate 13A. Sulfonyl chloride 6 (871 mg, 1.26
0-% o oBn | mmol) was suspended in anhydrous CH,CI, (10
EHSS;/;;S;:an

OTBDMS oBn mL), anhydrous pyridine (1.0 mL) followed by

' phenol 11 (334 mg, 0.634 mmol) were added and

F g the solution was stirred for 13 h, diluted with
13A Q EtOAc (50 mL) and washed sequentially with sat.

ag. NaHCO; (20 mL) and H,O (20 mL). The
organic layer was evaporated on celite and purified by dry column vacuum chromatography (4.3 x
3.3 cm) on silica gel eluting with a gradient of 0-100% CH.ClI, in hexane (v/v) to give sulfonate 13A
(657 mg, 92%) as a white foam.
Rf (1:1 EtOAc/hexane (v/v)) 0.76; "H-NMR (300 MHz, CDCls) &: 7.37-7.15 (28H, m), 7.01 (2H, t, J
= 8.7 Hz), 6.96 (2H, t, J = 8.7 Hz), 5.03-4.81 (4H, m), 4.73-4.51 (6H, m), 3.95 (1H, t, J = 8.4 Hz),
3.78 (4H, bs), 3.57-3.53 (1H, m), 3.48 (1H, d, J = 1.2 Hz), 3.40 (1H, t, J = 9.0 Hz), 3.24 (1H, dd, J =
9.3, 14.9 Hz), 3.02-2.95 (1H, m), 1.97-1.80 (4H, m), 0.92 (9H, s), 0.06 (3H, s), -0.11 (3H, s). "*C-
NMR (75 MHz, CDCl;) &: 166.72, 163.24, 160.35, 160.01, 157.13, 149.25, 140.37, 140.33, 137.90,
137.65, 137.58, 137.12, 136.97, 136.52, 133.52, 133.48 (C), 128.46, 128.32, 128.28, 128.17,
128.02, 127.97, 127.81, 127.76, 127.67, 127.63, 127.52, 127.13, 127.02, 123.32, 118.13, 118.02,
115.90, 115.60, 115.01, 114.72 (CH), 86.83, 79.13, 78.83, 77.73 (CH), 75.56, 75.00, 74.85 (CH,),
74.19, 73.77 (CH), 73.31 (CH,), 68.36, 60.57, 60.53 (CH), 51.31, 38.03 (CH,), 25.85 (CHa), 24.67
(CH,), 18.20 (C), -4.57, -4.87 (CHs). IR (cm™): 2951, 2929, 2858, 1751, 1605, 1510, 1454, 1386,
1362, 1251, 1220, 1151, 1102, 871, 835, 776, 754, 699. MALDI-MS (CgsH71FaNO10SiS): [MNa]”
1146.4440 (calcd. 1146.4434). Anal. Calcd for CgsH71FoNO4SiS: C, 69.43; H, 6.36; N, 1.25.
Found: C, 69.27; H, 6.47; N, 1.28.
o pB-Lactam 20. Sulfonate 13A (236 mg, 0.210
o_im%H mmol) was dissolved in EtOH/EtOAc (10 mL, 1:1
OH (v/v)), Pd(OH),/C (20% (w/w), 73 mg) was added
and the suspension was evacuated 4 times with H;
F o and stirred under an Ho-atmosphere for 3.5 h. The
Q suspension was evaporated on celite and purified
by dry column vacuum chromatography (4.6 x 2.0
cm) on silica gel eluting with a gradient of 0-20% MeOH in CH,CI, (v/v) to give B-lactam 20 (145
mg, 90%) as a white foam.

OTBDMS

20 F
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R: (10% MeOH in CH.Cl, (v/v)) 0.25; 'H-NMR (300 MHz, acetone-dg) &: 7.55 (2H, dd, J = 6.5, 8.7
Hz), 7.47 (2H, d, J = 8.4 Hz), 7.40-7.20 (4H, m), 7.11-6.98 (4H, m), 4.97 (1H, dd, J = 2.3, 10.5 Hz),
4.83 (1H, bs), 4.61 (1H, bs), 4.48 (1H, bs), 4.30 (1H, bs), 3.90-3.81 (3H, m), 3.71-3.64 (1H, m),
3.56-3.38 (5H, m), 3.25-3.14 (2H, m), 2.66 (1H, t, J = 7.2 Hz), 1.98-1.81 (4H, m), 0.88 (9H, s), 0.05
(3H, s), -0.15 (3H, s). *C-NMR (75 MHz, acetone-ds) &: 168.30, 161.88, 158.69, 151.25, 142.96,
139.63, 139.16, 139.13, 135.98 (C), 131.66, 131.56, 129.36, 129.28, 124.92, 120.00, 119.90,
117.46, 117.16, 116.62, 116.52 (CH), 82.13, 80.16, 76.75, 75.44, 74.46, 72.35 (CH), 63.64 (CH,),
61.60, 61.55 (CH), 54.03, 39.52 (CH,), 27.20 (CHj), 26.35 (CH,), 19.68 (C), -3.44, -3.69 (CHs). IR
(cm™): 3380, 2930, 2858, 1749, 1604, 1510, 1385, 1363, 1220, 1172, 1149, 1088, 1032, 1016,
872, 835, 757. MALDI-MS (Cs7Hs7F,NO1SiS): [MNa]* 786.2563 (calcd. 786.2556). Anal. Calcd for
Ca7Ha7FaNO10SiS: C, 58.17; H, 6.20; N, 1.83. Found: C, 58.02; H, 6.26; N, 1.85.

p-Lactam 13. B-Lactam 21 (31.5 mg, 0.041 mmol)
was dissolved in anhydrous THF (2.5 mL, teflon
bottle), anhydrous pyridine (0.5 mL) followed by
HF-pyridine complex (0.5 mL) were added and the
solution was stirred for 24 h, diluted with ether (20
mL) and washed with sat. ag. NaHCO; (3 x 5 mL).
The organic layer was evaporated on celite and
purified by dry column vacuum chromatography
(4.3 x 2.0 cm) on silica gel eluting with a gradient of 0-20% MeOH in CH,CI, (v/v) to give pB-lactam
13 (9.8 mg, 37%) as a white solid.

R¢ (10% MeOH in CH,Cl, (v/v)) 0.22 (run twice); "H-NMR (300 MHz, acetone-ds) 5: 7.55 (2H, d, J =
8.7 Hz), 7.47 (2H, d, J = 8.7 Hz), 7.36 (2H, dd, J = 5.6, 8.7 Hz), 7.29 (2H, dd, J = 4.8, 9.2 Hz), 7.06
(2H, d, J = 8.7 Hz), 7.03 (2H, d, J = 9.0 Hz), 4.98 (1H, d, J = 2.5 Hz), 4.68 (1H, bs), 4.58 (1H, bs),
4.38 (1H, bs), 4.27 (1H, bs), 3.89-3.80 (3H, m), 3.66 (1H, d, J = 10.6 Hz), 3.54-3.36 (5H, m), 3.24-
3.14 (2H, m), 2.00-1.86 (4H, m). ®*C-NMR (75 MHz, acetone-ds) d: 168.48, 151.29, 143.63,
139.23, 136.09 (C), 129.37, 129.29, 129.19, 124.97, 120.05, 119.94, 117.49, 117.18, 116.46,
116.18 (CH), 82.17, 80.18, 76.78, 74.49, 73.79, 72.42 (CH), 63.67 (CH,), 62.35, 61.63 (CH),
54.06, 38.62, 26.75 (CH,). IR (cm™): 3364, 2924, 1734, 1509, 1388, 1220, 1148, 1102, 872, 835,
769. MALDI-MS (C31H33F2NO10S): [MNa]" 672.1744 (calcd. 672.1691).

P~ Sulfonate 14A. Sulfonyl chloride 9
=1 o OBn og, | (@71 mg, 0253 mmol) was
© B0 o8 B0 N2\ _0Bn | dissolved in anhydrous CH.Cl, (3
o8 mL), anhydrous pyridine (0.5 mL)
followed by phenol 11 (75.7 mg,
F o Q 0.145 mmol) were added and the
14A E solution was stirred for 38 h, diluted
with EtOAc (50 mL) and washed
sequentially with sat. ag. NaHCO; (15 mL) and H,O (15 mL). The organic layer was evaporated on
celite and purified by dry column vacuum chromatography (4.5 x 3.3 cm) on silica gel eluting with a
gradient of 0-20% EtOAc in toluene (v/v) to give a 4:1 mixture of sulfonate 14A and unreacted
phenol 11 (166 mg) as a white foam.

OTBDMS
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R: (1:1 EtOAc/hexane (v/v)) 0.73; 'H-NMR (300 MHz, CDCls) &: 7.49-7.17 (41H, m), 7.06 (2H, d, J
= 8.7 Hz), 7.02 (2H, t, J = 8.1 Hz), 6.96 (2H, d, J = 8.7 Hz), 5.31 (1H, d, J = 11.2 Hz), 5.01-4.74
(TH, m), 4.65-4.45 (8H, m), 4.21 (1H, t, J = 9.3 Hz), 4.02-3.96 (2H, m), 3.86-3.60 (6H, m), 3.53-
3.47 (4H, m), 3.33 (1H, d, J = 9.3 Hz), 3.26 (1H, t, J = 9.0 Hz), 3.19 (1H, d, J = 9.3 Hz), 3.06-3.00
(1H, m), 2.06-1.84 (4H, m), 0.96 (9H, s), 0.10 (3H, s), -0.07 (3H, s). *C-NMR (75 MHz, CDCl;) &:
166.70, 160.35, 160.00, 156.27, 149.33, 140.35, 140.31, 138.63, 138.26, 138.00, 137.90, 137.59,
137.45, 137.29, 136.51, 133.47 (C), 128.82, 128.73, 128.34, 128.19, 128.08, 127.98, 127.85,
127.66, 127.56, 127.45, 127.30, 127.25, 127.12, 127.01, 125.10, 123.32, 118.11, 118.01, 115.91,
115.60, 115.00, 114.93, 114.72, 102.39, 84.93, 84.80, 82.56, 78.82, 78.55, 77.95, 75.99 (CH),
75.60, 75.31 (CHy), 75.15 (CH), 74.96, 74.76 (CH,), 74.23, 73.77 (CH), 73.21, 73.08, 68.97, 67.62
(CH,), 61.02, 60.57, 60.39 (CH), 51.26, 38.02 (CH,), 25.85 (CH3), 24.67 (CH,), 18.19 (C), -4.56, -
4.87 (CH3). "®F-NMR (282 MHz, CDCl,) 8: -114.94 (1F, septet, J = 4.3 Hz), -117.10 (1F, septet, J =
4.3 Hz). MALDI-MS (Cg2HgsF,NO15SiS): [MNa]* 1578.6365 (calcd. 1578.6370).

B-Lactam 14B. Sulfonate 14A (166
;s/’\/mOH oy | Mg 4:1 mixture) was dissolved in
O HOT Q0N O NT0H | EtOH (5 mL), PA(OH)/C (20% (wiw),
on 94 mg) was added and the
suspension was evacuated 4 times
F 0 C\Z with H, and stirred under an H,-
148 atmosphere for 115 h. The
suspension was evaporated on celite
and purified by dry column vacuum chromatography (4.3 x 2.0 cm) on silica gel eluting with a
gradient of 0-10% MeOH in CH,CI, (v/v) to give B-lactam 14B (69.5 mg, 52% from 11) as a
colourless oil.
Rf (20% MeOH in CH,Cl, (v/v)) 0.46; "H-NMR (300 MHz, CD;0D) &: 7.46-7.38 (4H, m), 7.31-7.23
(4H, m), 7.04-6.95 (4H, m), 4.75-4.68 (1H, m), 4.44 (1H, d, J = 8.1 Hz), 3.92-3.80 (5H, m), 3.69-
3.18 (11H, m), 3.10-3.05 (1H, m), 1.95-1.75 (4H, m), 0.86 (9H, s), 0.01 (3H, s), -0.19 (3H, s). "*C-
NMR (75 MHz, CD;OD) &: 169.31, 169.21, 161.76, 158.91, 150.96, 142.28, 138.45, 135.01,
134.98, 131.06, 130.95 (C), 128.83, 124.50, 119.92, 119.83, 116.99, 116.68, 116.10, 116.04,
115.81, 115.74, 104.54, 80.33, 80.10, 78.11, 77.81, 77.72, 76.30, 75.13, 74.89, 73.61, 71.38 (CH),
62.47, 61.63 (CH,), 61.56, 61.47 (CH), 53.26, 38.83 (CHy), 26.38 (CHj3), 25.75 (CH), 19.04 (C), -
4.40, -4.70 (CHs). "F-NMR (282 MHz, CD;0D) &: -117.94 (1F, septet, J = 4.3 Hz), -120.10 (1F,
septet, J = 4.3 Hz). MALDI-MS (C43Hs;F2NO45SiS): [MNa]® 948.3088 (calcd. 948.3084).

OTBDMS

pB-Lactam 14. B-Lactam 14B (59.5
o 8” o on | mg, 0.073 mmol) was dissolved in

o o\ O\ OH anhydrous THF (2.0 mL, teflon
bottle), anhydrous pyridine (0.40 mL)
followed by HF-pyridine complex
(0.40 mL) were added and the
solution was stirred for 14 h. Sat. aq.
NaHCO; (5 mL) was added and the
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suspension was evaporated on celite and purified by dry column vacuum chromatography (4.4 x
2.0 cm) on silica gel eluting with a gradient of 10-20% MeOH in CH.Cl, (v/v) to give B-lactam 14
(38.1 mg, 64%) as a white solid.

Rf (10% MeOH in CH,Cl, (v/v)) 0.17 (eluted thrice); "H-NMR (300 MHz, CDs;0D) &: 7.45 (2H, t, J =
9.3 Hz), 7.40 (2H, d, J = 8.7 Hz), 7.33-7.24 (4H, m), 7.02 (2H, t, J = 8.1 Hz), 6.98 (2H, d, J = 8.7
Hz), 4.90 (1H, d, J = 1.9 Hz), 4.60 (1H, dd, J = 5.0, 6.2 Hz), 4.43 (1H, d, J = 7.5 Hz), 3.92-3.79 (5H,
m), 3.69-3.49 (4H, m), 3.44-3.18 (6H, m), 3.12-3.06 (1H, m), 1.99-1.82 (4H, m). "*C-NMR (75 MHz,
CD;0D) &6: 169.31, 165.08, 162.17, 161.85, 158.96, 150.98, 142.15, 138.51, 135.01 (C), 128.88,
128.76, 124.46, 119.97, 119.86, 116.99, 116.68, 116.13, 115.84, 104.54, 80.35, 80.06, 78.11,
77.81, 77.71, 76.31, 74.91, 73.77, 73.63, 71.39 (CH), 62.45, 61.50 (CH,), 61.42 (CH), 53.26,
37.45, 26.12 (CH,). "F-NMR (282 MHz, CD;0D) &: -118.08 (1F, septet, J = 4.3 Hz), -120.21 (1F,
septet, J = 4.3 Hz). MALDI-MS (Cs;H43F2NO15S): [MNa]" 834.2223 (calcd. 834.2219).

oreoms | Silyl ether 16. Ezetimibe 10" (279 mg, 0.681 mmol) was
dissolved in anhydrous DMF (5 mL), imidazole (262 mg, 3.84
mmol) and TBDMSCI (500 mg, 3.32 mmol) were added
. 5 sequentially and the solution was stirred for 5 h followed by
Q addition of 50% sat. ag. NaHCO3; (50 mL). After extraction with
16 F EtOAc (4 x 20 mL), the combined organic layer was washed
successively with sat. ag. NaHCO; (20 mL) and H,O (20 mL),
evaporated on celite and purified by dry column vacuum chromatography (3.8 x 3.3 cm) on silica
gel eluting with a gradient of 0-10% EtOAc in hexane (v/v) to give silyl ether 16 (424 mg, 97%) as a
colourless oil.
R (1:3 EtOAc/hexane (v/v)) 0.65; "H-NMR (300 MHz, CDCl5) &: 7.25-7.21 (4H, m), 7.17 (2H, d, J =
8.1 Hz), 6.98 (2H, t, J = 8.7 Hz), 6.91 (2H, t, J = 8.7 Hz), 6.83 (2H, d, J = 8.1 Hz), 4.66 (1H, t, J =
5.6 Hz), 4.51 (1H, d, J = 2.5 Hz), 3.08-3.02 (1H, m), 1.96-1.78 (4H, m), 0.98 (9H, s), 0.88 (9H, s),
0.20 (6H, s), 0.02 (3H, s), -0.16 (3H, s). *C-NMR (75 MHz, CDCl;) &: 167.27, 163.28, 160.27,
160.04, 157.06, 155.71, 140.58, 140.54, 133.89, 133.86 (C), 129.99, 127.22, 127.11, 126.94,
120.56, 118.24, 118.15, 115.74, 115.44, 114.99, 114.72 (CH), 73.84, 61.08, 60.44 (CH), 38.08
(CHy), 25.90, 25.68 (CH3), 24.75 (CH,), 18.26, 18.24 (C), -4.28, -4.52, -4.83 (CH5). IR (cm™): 2954,
2930, 2858, 1752, 1607, 1510, 1385, 1259, 1223, 1101, 1085, 914, 834, 778. MALDI-MS
(Ca6H49oF2NO3Siz):  [MH-TBDMSOH]" 506.2329 (calcd. 506.2327); [MH]® 638.3289 (calcd.
638.3297); [MNa]" 660.3117 (calcd. 660.3117). Anal. Calcd for C3sH4oF2NO3Siy: C, 67.78; H, 7.74;
N, 2.20. Found: C, 67.70; H, 7.60; N, 2.02.

OTBDMS

Bicycle 18. LiAIHs (57 mg, 1.5
mmol) and AICI; (200 mg, 1.5

OTBDMS mmol) were suspended in
greove anhydrous ether (15 mL), refluxed

/@)v F =

O for 40 min and cooled to 0°C.
F s N F L8A OTBDMS | Azetidinone 32 (180.8 mg, 0.283
mmol) dissolved in anhydrous
ether (5 mL) was added and after stirring at 0°C for 30 min, H,O (1 mL) was added dropwise. The
suspension was evaporated on celite and purified by dry column vacuum chromatography (3.5 x

OTBDMS
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3.3 cm) on silica gel eluting with a gradient of 0-50% CHCl, in hexane (v/v) to give bicycle 18
(110.8 mg, 63%) and olefin 18A (24.1 mg, 16%) as colourless oils.

18: Ry (1:9 EtOAc/hexane (v/v)) 0.23; "H-NMR (300 MHz, CDCl;) &: 7.18-7.14 (2H, m), 6.95 (2H, t,
J=8.7 Hz), 6.88 (2H, d, J = 8.7 Hz), 6.74 (2H, d, J = 8.1 Hz), 6.68 (1H, dd, J = 2.8, 8.4 Hz), 6.44
(1H, dd, J = 6.5, 8.7 Hz), 6.38 (1H, dd, J = 2.8, 9.6 Hz), 4.48 (1H, dd, J = 5.0, 6.8 Hz), 3.78 (1H,
bs), 3.61 (1H, d, J = 7.5 Hz), 3.26 (1H, dd, J = 3.1, 11.2 Hz), 2.91 (1H, dd, J = 7.8, 11.5 Hz), 1.91-
1.85 (1H, m), 1.68-1.44 (3H, m), 1.16-1.04 (1H, m), 0.99 (9H, s), 0.80 (9H, s), 0.20 (6H, s), 0.06
(3H, s), -0.21 (3H, s). *C-NMR (75 MHz, CDCl;) &: 163.60, 160.36, 157.37, 154.27, 141.53,
141.01, 138.13 (C), 130.07, 127.56, 127.46, 125.58, 125.50, 120.01, 117.27, 116.98, 115.17,
114.89, 114.78, 114.08, 113.79 (CH), 74.64, 48.97 (CH), 44.52 (CH,), 39.89 (CH), 38.67, 28.28
(CH,), 26.00, 25.90 (CH3), 18.38, 18.32 (C), -4.16, -4.43, -4.77 (CHs). IR (cm™): 2955, 2930, 2858,
1607, 1506, 1472, 1408, 1361, 1258, 1222, 1170, 1144, 1085, 1006, 915, 837, 808, 779, 735, 667.
MALDI-MS (C36Hs1F2NO3Siz): [MH-TBDMSOH]" 492.2517 (calcd. 492.2534); [M]" 623.3414 (calcd.
623.3426). Anal. Calcd for C3sHs1F2NO,Siy: C, 69.30; H, 8.24; N, 2.24. Found: C, 69.47; H, 8.32; N,
2.15.

18B: Rs (1:9 EtOAc/hexane (v/v)) 0.70; "H-NMR (300 MHz, CDCls) &: 7.29-7.25 (2H, m), 7.18 (2H,
t,J=8.7 Hz),6.19 (2H, t, J = 8.7 Hz), 6.76 (2H, d, J = 8.7 Hz), 6.30 (1H, d, J = 15.6 Hz), 6.04 (1H,
dd, J = 6.8, 15.6 Hz), 4.68 (1H, dd, J = 5.0, 7.5 Hz), 2.26-2.13 (2H, m), 1.91-1.66 (2H, m), 0.98
(9H, s), 0.89 (9H, s), 0.19 (6H, s), 0.04 (3H, s), -0.16 (3H, s). ">C-NMR (75 MHz, CDCls) 5: 163.42,
160.18, 154.72, 141.28, 131.10, 129.49 (C), 128.25, 127.42, 127.32, 126.87, 120.10, 114.97,
114.69, 73.85 (CH), 40.64, 28.94 (CH,), 25.84, 25.68 (CH3), 18.22, 18.18 (C), -4.42, -4.60, -4.91
(CHs). IR (cm™): 3030, 2956, 2930, 2887, 2858, 1605, 1509, 1472, 1362, 1258, 1223, 1169, 1155,
1088, 1006, 965, 915, 837, 804, 779, 701, 665.

X o Azetidine 19. LiAlH, (57 mg, 1.5 mmol) and AICl; (200

0—8~ mg, 1.5 mmol) were suspended in anhydrous ether (15

OH H%&% mL), refluxed for 30 min and cooled to 0°C. B-Lactam
/@)v OHOMe 12 (26.8 mg, 0.041 mmol) dissolved in anhydrous THF
F N (1 mL, 2 x 0.5 mL rinse) was added and after stirring at
19 Q 0°C for 10 min, sat. ag. NaHCO; (1 mL) was added

F dropwise. The suspension was evaporated on celite

and purified by dry column vacuum chromatography (4.7 x 2.0 cm) on silica gel eluting with a
gradient of 0-12% MeOH in CH,CI; (v/v) to give azetidine 19 (20.4 mg, 78%) as a colourless oil.

Rf (10% MeOH in CH,Cl, (v/v)) 0.20; "H-NMR (300 MHz, acetone-dg) &: 7.63-7.59 (2H, m), 7.49-
7.42 (2H, m), 7.36-7.29 (2H, m), 7.10-7.01 (2H, m), 6.92-6.77 (2H, m), 6.40-6.35 (2H, m), 4.72 (1H,
d, J=3.7 Hz), 4.62 (1H, d, J = 5.0 Hz), 4.61 (1H, bs), 4.52 (1H, d, J = 6.9 Hz), 4.31 (2H, t,J = 4.4
Hz), 4.21-4.15 (2H, m), 3.90 (1H, dd, J = 1.2, 14.9 Hz), 3.76 (1H, d, J = 8.1 Hz), 3.68 (1H, dd, J =
3.7, 9.3 Hz), 3.66-3.57 (2H, m), 3.41 (3H, s, OMe), 3.38-3.31 (1H, m), 3.25 (1H, dt, J = 5.0, 13.7
Hz), 2.62 (1H, dd, J = 6.8, 14.3 Hz), 1.92-1.84 (1H, m), 1.74-1.57 (3H, m). *C-NMR (75 MHz,
acetone-dg) 0: 163.90, 160.69, 158.31, 155.22, 149.93, 149.72, 149.52, 142.90, 142.84 (C),
129.60, 129.44, 128.30, 128.24, 128.13, 123.51, 122.99, 115.95, 115.91, 115.66, 115.40, 115.11,
113.87, 113.77, 113.67, 113.57 (CH), 100.84, 74.86, 74.03, 73.68, 73.14, 72.87, 68.09 (CH), 56.67
(CH,), 55.63 (CH3), 52.83 (CH,), 42.78 (CH), 37.60, 29.83 (CH,). IR (cm™): 3390, 2935, 2850,
1605, 1508, 1474, 1366, 1221, 1147, 1052, 1015, 874, 824, 755. MALDI-MS (C31H3sF2NOgS):
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[MH-H,O]" 618.1968 (calcd. 618.1973); [MH]' 636.2045 (calcd. 636.2079); [MNa]* 658.1901
(calcd. 658.1898).

Azetidine 21A. LiAlH; (57 mg, 1.5 mmol) and
AICI; (200 mg, 1.5 mmol) were suspended in
OTBDMS Omo(')f anhydrous ether (15 mL), refluxed for 30 min and
cooled to 0°C. pB-Lactam 20 (41.3 mg, 0.054 mmol)
F dissolved in anhydrous ether (5 mL) was added
21A Q and after stirring at 0°C for 10 min, sat. aq.
F NaHCO; (1 mL) was added dropwise. The
suspension was evaporated on celite and purified by dry column vacuum chromatography (4.2 x
2.0 cm) on silica gel eluting with a gradient of 0-20% MeOH in CH,CI, (v/v) to give azetidine 21A
(38.2 mg, 94%) as a white foam.
Rf (10% MeOH in CH,CI, (v/v)) 0.31; "H-NMR (300 MHz, acetone-dg) &: 7.58 (2H, d, J = 8.7 Hz),
7.47 (2H, d, J = 8.7 Hz), 7.29 (2H, dd, J = 5.6, 8.7 Hz), 7.05 (2H, t, J = 8.7 Hz), 6.88 (2H, t, J = 9.0
Hz), 6.37 (2H, dd, J 4.7, 9.0 Hz), 4.71 (1H, t, J = 5.5 Hz), 4.61 (1H, d, J = 5.0 Hz), 4.49 (2H, d, J =
6.8 Hz), 4.30 (1H, bs), 4.17 (1H, t, J = 7.2 Hz), 3.92-3.83 (3H, m), 3.74-3.66 (1H, m), 3.57-3.40
(5H, m), 3.32-3.15 (2H, m), 2.63-2.56 (1H, m), 1.82-1.56 (4H, m), 0.87 (9H, s), 0.04 (3H, s), -0.17
(3H, s). *C-NMR (75 MHz, acetone-ds) 5: 164.97, 161.76, 159.31, 156.21, 150.76, 150.47, 150.45,
143.77, 143.11, 143.07 (C), 129.35, 129.22, 124.60, 116.95, 116.65, 116.48, 116.19, 114.86,
114.75 (CH), 82.15, 80.21, 76.81, 75.43, 74.99, 74.52, 72.41 (CH), 63.70, 57.54, 53.95 (CH,),
43.62 (CH), 39.47, 31.22 (CH,), 27.20 (CHs), 19.70 (C), -3.40, -3.68 (CHs). IR (cm™): 3377, 2930,
2856, 1605, 1508, 1472, 1361, 1252, 1222, 1147, 1090, 1015, 871, 836, 776, 760. MALDI-MS
(C37H49F2NOgSSi): [MNa]* 772.2767 (calcd. 772.2763).

Azetidine 21. Azetidine 21A (34.3 mg, 0.046
0—§mo%H mmol) was dissolved in anhydrous THF (2.5 mL,
OH teflon bottle), anhydrous pyridine (0.5 mL) followed
/@)v by HF-pyridine complex (0.5 mL) were added and
F N the solution was stirred for 14 h, diluted with ether
Q (20 mL) and washed with sat. ag. NaHCO; (3 x 5
mL). The organic layer was evaporated on celite
and purified by dry column vacuum chromatography (4.9 x 2.0 cm) on silica gel eluting with a
gradient of 0-18% MeOH in CH,CI; (v/v) to give azetidine 21 (20.2 mg, 69%) as a colourless oil.
R (10% MeOH in CH,Cl, (v/v)) 0.24; "H-NMR (300 MHz, acetone-ds) 5: 7.61 (2H, d, J = 8.1 Hz),
7.48 (2H, d, J = 8.7 Hz), 7.30 (2H, dd, J = 5.6, 8.7 Hz), 7.04 (2H, t, J = 8.7 Hz), 6.89 (2H, m), 6.38
(2H,dd, J=4.4,8.7 Hz), 4.60 (2H, d, J = 4.4 Hz), 4.52 (1H, d, J = 6.8 Hz), 4.45 (1H, d, J = 2.5 Hz),
4.29 (2H,d, J =4.4 Hz), 419 (1H, t, J = 6.8 Hz), 4.03-3.83 (3H, m), 3.80-3.67 (1H, m), 3.60-3.31
(6H, m), 3.25 (1H, p, J = 4.4 Hz), 2.62 (1H, dd, J = 7.5, 14.3 Hz), 1.92-1.82 (1H, m), 1.78-1.61 (3H,
m). *C-NMR (75 MHz, acetone-dg) d: 164.04, 155.14, 149.92, 149.71, 149.47, 142.77, 129.48 (C),
128.19, 128.16, 128.05, 123.52, 123.03, 115.87, 115.58, 115.39, 115.32, 115.05, 113.78, 113.69,
113.61, 113.51 (CH), 81.09, 79.15, 75.76, 73.98, 73.46, 72.75, 71.36 (CH), 62.63, 56.60, 52.88
(CH,), 42.68 (CH), 37.52, 29.61 (CH,). IR (cm™): 3370, 2933, 1605, 1508, 1474, 1360, 1220, 1146,
1087, 1015, 873, 823, 771. MALDI-MS (C31H35F2NOgS): [MH-H,0]" 618.1973 (calcd. 618.1973);
[M]" 635.1996 (calcd. 635.2001); [MNa]" 658.1900 (calcd. 658.1898).
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The brush border membrane vesicle assay.

Materials. Egg phosphatidylcholine was purchased from Avanti Polar Lipids (US), cholesterol
oleate and cholesterol from Sigma, phosphate-buffered saline (PBS) from Invitrogen Corporation,
[10,,20(N)->H]cholesterol oleyl ether (37 Ci/mmol), [4-"*C-cholesterol] and Sepharose CL-4B from
Amersham Biosciences, the BCA protein assay kit from Pierce (US) and the glucose
dehydrogenase kit from Diagnostic Systems (Germany).

Preparation of Brush Border Membrane Vesicles. Brush border membrane vesicles were
prepared and characterized [total protein content by the BCA method, sucrase activity and lipid
uptake (4.2 mg protein/mL, 0.20 mg SUV/mL — see below)] essentially as previously described."
The source was small intestine (stored at -78 °C) from freshly killed farm rabbits. The isolation
buffer was 2 mM Tris-HCI plus HCI to pH 7.1, 50 mM D-mannitol and 0.83 mM EGTA; 10 mM
MgC1, was used in the precipitation step. The brush border pellet was redispersed in 12 mM Tris-
HCI plus HCI to pH 7.1, 0.30 M D-mannitol and 5 mM EGTA.

Preparation of Small Unilamellar Vesicles (SUV). A total of 2 mg egg phosphatidylcholine and
cholesteryl oleate (99:1 molar ratio) for control measurements and egg phosphatidylcholine,
cholesteryl oleate and inhibitor (90:1:9 molar ratio) for inhibition experiments plus in either case a
trace amount *H-labelled cholesteryl oleyl ether (or "C-labelled cholesterol) were dried from a
chloroform-methanol solution (2:I v/v) by rotary evaporation. The lipid film was dried under high
vacuum for at least 1 h and then dispersed in PBS buffer (2 mL). The suspension was sonicated
with a microtip sonicator (Branson 250) for 1-1.5 h (output 2.2, 60% duty cycle).”® After sonication,
the vesicles were centrifuged (pressure 3.0, 3 min) in a Beckman airfuge and characterized by gel
filtration (Sepharose CL-4B, 45 x 1 cm) as previously reported.™

Inhibition of Cholesterol Absorption by Brush Border Membrane Vesicles. Brush border
membrane vesicles (5.0 mg protein/mL) were incubated at room temperature for 20 min with either
control SUV (99:1 molar ratio egg phosphatidylcholine and cholesteryl oleate) or SUV containing
inhibitors (90:1:9 molar ratio egg phosphatidylcholine, cholesteryl oleate and inhibitor). The
experiment was terminated by centrifugation (pressure 3.0, 3 min) in a Beckman airfuge. The
donor SUV remained in the supernatant under these conditions and the brush border membrane
vesicles precipitated. The radioactivity present in both donor SUV and brush border membrane
vesicles was counted in triplicate in a Beckman LS 7500 liquid scintillation counter.

% Inhibition was calculated from relative radioactivities in the supernatants and pellets according to
the formula: Inhibition% = [(%Supernatant inhibitor SUV - %Supernatant control SUV) - 100%]/
%Pellet control SUV

The obtained inhibitions were: 10:16+4% inhibition, 12: 20+5% inhibition, 13: 15+3% inhibition, 14:
41+4% inhibition, 19: 27+4% inhibition, 21: 20+5% inhibition,.
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LOGC ETHZ NMR Mercury-vx 300MHz Nr.5 08/01/04 15:56:51 USER:skvaer GROUP-carrel SAMPLE-LK111X1

STANDARD 1H OBSERVE

MsO

Pulsa Sequanca: s2pul BnO O
Salvent: COCI3 II BnO

Ambient (empetatune BnO
User: akvast |
Fole: LK111X1-H OMe
UNITYplus-300 “nmroc” ‘ 1A

As. tima 3,138 s8¢

Width 5009.4 Hz

16 repatitons

OBSERVE M1, 300.2230602 MHz
DATA PROCESSING |
FT size 32768

Tolal tirme 0 min, 50 sec

Pulse 300 degrees |

I
2 1 0 ppm
— L b e L L s —
4202 11.64 .08 3.02 877 0.59
0.85 8.01 302 647 886
LOG ETHZ NMA blproury-vc 3008H2 Mo 0540104 15:57-08 USERekvaer GROUP:carrei SAMPLE:LK111X1
13C OBSEAVE
MsO
Pulsa Sequance: s2pul o
Solvent: COCE BnO
: (0]
Amblent temparature Bn
User: ekvaer BnO
File: LIKT11X1:C OMe
UNITYples-300 “nrmoc” 1A

Foalas:, delay 1.000 sec
Pulse 45.0 dagrees

Aon, time 1,300 sec

Width 20000.0 Hz

128 repeliions

OBSERVE C13, 75.4911544 MHz
DECOUPLE H1, 300.2242455 Mz
Power 35 dB

continuoushy on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hz

FT eize 65536

Total time 4 min, 55 sea

Lo L B i B B L I L B B L L I B L B L B L I B e I R R R ]

220 200 180 160 140 120 100 80 60 40 20 ppm



LOC ETHZ NMR Marcury-vx J00MHZ N

STANDARD 1H OBSERVE

Pulse Soquence: s2pul

Salvent: COCI3

Temp. 230 G/ 2961 K
User: skvasr

Filbe: LK1 10X1-H
UNITYplis-300 “nmioc"

Pulse 30.0 degress
Acq, time 3,138 sec

Width 5029.4 Hz

16 repations

OBSERVE H1, 299.7725185 MHz
DATA PROGESSING

FT size 32768

Total time & min, 50 sec

-

19

r-S(D-‘-'Hm 15:58:06 USER:ekvasr GROUP:carmel SAMPLELK110X1

AcS
BnO Q

BnO
BnO

[E—
43.18

T

|

|

OMe

I
L

T T T LI B B | L

7
=y
9.00
1164

2080

4
-l I‘_Iﬂ_ll_'_ll_'_l

286
18.05

LOC ETHZ NMRA Mercury-vx J000Hz Nr.5 058/01/04 15:58:22 USER:skvner GROUPcamei SAMPLELKT10X1

13C OBSERVE

Pulse Sequence: spul
Solvent: COCH

Temp, 23.0C/ 2961 K
User: ekvaer

Fibg: LK11061-C
UNITYplus-300 “nmioc”

Relax. delay 1.000 sec
Pulse 45.0 degrees

Aon, time 1.300 se0

Width 20000.0 Hz

&4 repeliions

OBSERVE C13, 75.3778423 MHz
DECOUPLE H1, 269.7740804 MHz
Powar 35 dB

continuausly on

WALTZ-16 modulated

DATA PROGESSING

Line broadening 2.0 Hz

FT size 65536

Total tme 2 min, 27 sec

ke

Loy )

bl

[

AcS

BnO
BnO
BnO

OMe

220 200

180

160 140 120

TITT T[T I T 7Ty

100

T

60

40

80 20 ppm



LOC ETHZ NMA Mancuny-vi 3008Hz Mi5

STANDARD 1H OBSERVE

Pulse Sequanca: s@pul
Saolvert: COCI

Temp. 23.0C/ 2861 K
User: ekvasr

Filla: LK10EX1-H
UNITYplus-300 “nmnac”

Pulse 30.0 dagreas

Acg, time 3,138 sec

Width 5095.4 Hz

16 repatitons

QBSERVE H1, 299.7729185 MHz
DATA PROCESSING

T gize 32788

Total time 0 min, 50 sac

20

PE/01/04 15:58:55 LISER ekvaer GROUP:camel SAMPLELK108X1

!
p—

J L"U JLJ

NaO5S

BnO
BnO
BnO

2A OMe

—
J

|

A

S -
T

42.35

7 6 5 4

ek

3 2 1

1564
2017

LOGC ETHZ NMR Marcury-vx 300MHz N5 05101/04 15:50:11 USER:skvasr GROUP:carrel SAMPLE:LK108X2

13C OBSERVE

Pulse Sequence: s2pul
Solvent; CD30D
Temp. 230 C/ 2881 K
User: kv

File: LK108X2-C
UNITYplus-300 “nmpos"

Ralax. delay 1.000 sec

Pulsa 45,0 degrees.

Acq, time 1.300 sec

Width 200000 Hz

352 repetiions

OBSERVE 13, 75.5782303 MHz
DECOUPLE H1, 299.7752615 MHz
Power 35 dB

continucusly on

WALTZ-16 madulated

DATA PROCESSING

Line breadening 2.0 Hz

FT size 65536

Total time 15 min, 23 sec

T T
aia
16.65

NaO3S

BnO
BnO

BnO
2A

OMe

220 200 180

160 140 120 100

60 40

80

20 ppm



LOC ETHZ NMA Mencury 300MHZz Nr.4| 050104 16:00:10 USER:ekvaer GROUP.camel SAMPLE-LK108X2CH

STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: COCE
Ambient tBmparaturs |
User. akvaar

Filg; LK10SX2CR-H |
UNITYplus-300 "nmnac”

Pulse 30.0 degrees

Acg. time 3,138 sec

Width 509.4 Hz

18 repelifions

OBSERVE H1, 289.9012510 MHz
DATA PROGESSING

FT size 32768

Total tirme O min, 50 sec

21

Clo,S

BnO
BnO

BnO
OMe

—_— e
a4 3.30 16,14
12.82 328 3.26 358

LOC ETHZ NMA Mercury 3008Hz Nr.d 05101/04 16:00-27 USERekvaer GROUPcarei SAMPLELK109)2CH

13C OBSEAVE

Pulse Sequence: s2pul
Sotvent: COCI3
Amblent temperature

Usar: slvanr

File: LK10GX2CR-C

LUNITYpius-300 *nmros”

Relax. delay 1.000 sec

Pulsa 45.0 depgrees

Apg. time 1.300 sec

Widsh 200000 HE

a4

OBSERAVE C13, 754102323 MHz
DECOUPLE H1,299.9024328 MHz
Power 36 dB

continuausly on

WALTZ-18 modulated

DATA PROGESSING

Line broadening 2.0 Hz

FT siza 65536

Total time 2 min, 27 sec

CIO,S

BnO Q
BnO
BnO

OMe

AN 1 V¥ A e

Lo L L B B L L L L L O I e L L I LR LR LN LR

220 200 180 160 140 120 100 80 60 40 20 ppm




LOGC ETHZ NMR Mercury 300MHz Nr.4 050104 16:08:56 USER:ekvaer GROUP carrel SAMPLELK112X1

STAMDARD 1H OBSERVE

Pulse Sequence: a2pul

Solvent: COC
Amibient temperature
User: elvaer

File: LK112X1-H
UNITYplus-300 “nmimoc”

Pulse 0.0 dagress
Acq, time 3,138 sec

Width S089.4 Hz

16 repalitions

OBSERVE M1, 299.8012510 MHz
DATA PROCESSING

FT size 32788

Total e O min, 50 sac

\‘\—_.... =

22

BnO
B”O/&&/\
BnO OMs

BnO
4A

B 5 4 3 2

T
.12 1837 118

14 ‘ J N ; ~
L_Jl u\_)' N

1.90 1543 752 o.78

LOG ETHZ NMR Mercury 300MHz Nr.d 05/01/04 18;10:20 USER-ekvaes GROUP camei SAMPLELK112X1

13C CBSERVE

Pulse Sequence: s2pul

Solvent; COCIZ
Ambignt temperatune
Usar; slvains

File: LK112X1-C
UNITYplus-300 "mmnoc”

Ralax. delay 1 000 sec

Fulse 45.0 degrees

Acq, time 1,300 see

Width 20000.0 Hz

128 repetilicns

OBSERVE C13, 754102323 MHz
DECOUPLE H1, 299.9024328 MHz
Power 36 dB

continuowsly 6n

WALTZ-16 modulated

DATA PROCESSING

Line breadening 2.0 Hz

FT siza 65536

Total time 4 min, 55 sec

BnO
Bnoﬁ/\
BnO OMs

BnO
4A
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LOC ETHE MMRA Mercury 300MHz Nrd 05/01/04 16:11:09 USER:ekvaer GROUP:carmel SAMPLE:LK113X1

STANDARD 1H OBSERVE -
f BnO
: Bno/&&/\
Pulse Ssquence: a2pul ) BnO .
Sohvent; CDCI3 | BnO
Ambient temperature

File: LE113X1-H

Usar: ekvaer | 5
UNITYplus-300 “nmroc®

Puilse 30,0 degress
Acq. tirme 3.136 sec

Wiclth 5039.4 Hz

16 repatitions

OBSERVE H1, 209.9012510 MHz
DATA PROCESSING

FT size 32768

Tatal fime O min, 50 sec

f
i e e e e T e B L E s e e e e e e e B B e e L e e e
9 8 7 ] 5 4 3 1 0 ppm
| S by At [ R et
48.85 1072 282 0.74 0.11
080 2022 .41

LOG ETHZ NMA Marcury 300MHz Nr.4 05/01/04 16:11:31 USER:ekvasr GROUP:carmed SAMPLE:LK113X1

13C OBSERVE

Pulse Sequence: s2pul BnO

Solvent: COCE O
Bnoﬁ/\
ol BnO SAc

File: LK113X1.C BnO
UNITYplus-300 “nmmc”

Relax. delay 1.000 sac
Pulza 45.0 dagreas

Acg. Bima 1,300 sec

Width 20000.0 Hz

84 repeliions

OBBERVE C13, 754102323 MHz
DECOUPLE H1, 289.8024328 MHz
Power 35 d&

continuously on

WALTZ-18 modulated

DATA PROCESSING

Line broadening 2.0 Hz

FT sze 65536

Total time 2 min, 27 sac

L B B L R A R RN R e e RN LR R R

220 200 180 160 140 120 100 80

TTTTTTT L0 L L L L

40 20 ppm



LOC ETHZ NMRA Mercury 300MHz Nr.d (4

STANDARD 1H OBSERVE

Pulse Sequence: sZpul
Solvent: COIOD
Amblent lemperature
Usar: skvaar

Fil; LK1 14X01-H
UNITYplus-300 “nmiac

Pulsa 30.0 dagreas

Acg, Bmae 3,138 sec

Width 50%9.4 Hz

16 repelitions

OBSERVE H1, 289.9024335 MHz
DATA PROCESSING

FT size 32768

Total tirne § min, 50 sec

24

BA004 16:12:04 USER:skvaer GROUP carrei SAMPLE:LK114X1

ln'l ||*-’U| JJJUL\

¥

BnO

Bnoﬁ/\

ZIOA SO;Na
5A

S -

LOC ETHZ NMR Marcury 3008Hz Nr.4

STANDARD 1H OBSERVE

Pulse Sequance: e2pul
Selvent: COCIY
Arnbient lsmperabure
User: skvasar

Fila: LK115X1CR-H
UNITYplus-300 “nmioc*

Pules 30.0 degress
Aoy tme 3138 sec

Wikith 5099.4 Hz

16 rapatitions.

OBSERVE H1, 299.9012510 MHz
DATA PROCESSING

FT size 32768

Tuatal time O min, 50 sac

4

3

1 0 ppm

2115

25.66

%ﬁﬁu 16:12:25 USER:akvaer GROLIP:camral SAMPLE:LK115X1CR

365

ﬁ/\
5 S0,CI

6

5

21.48

2 1 0 ppm
—_— e R
1.53
0.83 009



LOG ETHZ NMRA Mercury 300MHz Nr.4 050104 16:12:44 USER:ekvaer GROUP:carrei SAMPLE:LK118X1CR

13C OBSERVE

Pulse Sequence: s2pul

Solvent: COCIA
Amblant temparatune
User: ekvasr

Fil: LK11SX1CR-C
UNITY plus-300 “nmroc”

Redax. delay 1.000 sec

Pulsa 45.0 degraes

Acq, time 1,300 sec

Widsh 20000.0 Hz

350 repestions

OBSEAVE C13, 754102323 MHz
DECOUPLE H1, 209.9024328 MHz
Power 36 dB:

eonfinuousty on

WALTZ-16 madulated

DATA PAOCESSING

Line broadening 2.0 Hz

FT size 65536

Tatal time 13 min, 28 sec

e A S Al il

25

BnO
B“O/&&/\
ELIOA S S0,CI

220 200 180 160

LOC ETHZ MMRA Garmini 300 MHz Nl'.‘S.I]FHJI 16:26:16 USERakveer GROUP:carrei SAMPLE:LK187X1

STANDARD 1H OBSERVE i |

Pulse Sequence: s2pul

Solvem: CDCI3
Arnbiend lemperatisne
User: ekvasr

Fila: LK167X1-H
UNITYphus-300 "nmrog!

Pulgs 29 5 degrees
Acy. Bme 3.138 sec

Width 5099.4 Hz

15 rapatitions

OBSERVE M1, 300.0836333 MHz
DATA PROCESSING

FT size 32768

Total time O imin, 50 aec

L B L L L B

120

100

60 40 20 ppm

BnO BnO
B”Oﬁ ; 0
BnO 0
O OMs

BnO Bn
BnO
7A
s o
| T T T | T T T T _T" L T T I T T
3 2 1 0 ppm
a0
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LOC ETHZ NMRA Gemin 300 MHz N3 050104 16:26:34 USERekvaer GROUP:camsl SAMPLELKIGTX1

13C OBSERVE

Pulse Sequensce: 2pul BnO
e mo~\—0 O
User: ekvasr BnO O
File: LK167X1-C BnO BnO OMs

UNITYplus-300 "nmeoc® BnO
A

Relax. delay 1.000 sac
Pulse 45.0 degrees

Acy. time 1.300 sec

‘Width 20000.0 Hz

144 repatitions.

DBSERVE C13, 754660752 MHz
DECOUPLE H1, 300.084B8347 MHz
Power 42 d8

continuously on

WALTZ-16 modulated

DATA PROCESSING

Lire braadening 2.0 Hz

FT size 85538

Total tima 18 min, 9 sac

R L 0 R L L LA L L L L L A L L O L BN B
220 200 180 160 140 120 100 80 60 40 20 ppm

LOGC ETHZ NMR Mercury-var 300MHz N5 05/01/04 16:27;18 USER:ekvaer GROUP:carme SAMPLE-LK168X1

STANDARD 1H OBSERVE r B
| B“Oﬁ"
BnO

Pulse Sequence: s2pul BnO BnO
Solvent: CDCI3
Ambient temperature
Usar; elovaer

File: LIK1B8X 1-H
UNITYplus-300 "nmres”™

Pulse 30.0 degress

Aog, time 3,138 sec

Width 5088.4 Hz

16§

OBSERVE H1,209.7728185 MHz
DATA PROCESSING

FT size 32768

Total ime O min, 50 sea




LOG ETHE NMAR Morcury-va 3000z Nr.5 0501704 16:27:37 USERekvaer GROUR,

13C OBEERAVE

Pulsa Sequenca: s2pul
Salvent: COCI3
Ambsant tamparatura
Usar: ekvasr

Fila: LK1BBX1-C
UNTYplus-300 “nmme”

Aela. delay 1.000 soc

Pulse 45.0 degrees

Acq, time 1.300 sec

Width 200000 Hz

160 repetitions

OBSERVE C13, T5.3770423 MHz
DECOUPLE H1, 2997740604 MHz
Power 35 dB

continuousty on

WALTZ-16 modulased

DATA PROCESSING

Line breadening 2.0 Hz
FT size 65536
Total timia 18 min, 55 sea

27

poarral SAMPLELK188X1

T
180

LN T

220

L LR N R

200 160 140

LOC ETHZ NMR Mercwny-vi 300MHz N

STANDARD 1H OBSERVE

Fulse Sequence: spul

Solvent: COCI3
Amblent tamperaturs
Usar: ekvasr

File: LK189X1-H
UNITYplus-300 “nmroc”

Pulse 30.0 degrees

Acg. tima 3.138 sec

Width 50994 Hz

18

OBSERVE Hi, 300.22306802 MHz
DATA PROCESSING

FT gize 32768

Total time 0 min, 50 sec

T ToT

120

AL LR R

100

04 16:28:41 USER:eiomer GROUP-carel SAMPLELK168X1

T T

40 20

80

TTTrr T[T

60

| TrErTiTTT

ppm

B“OM“O
BnO
BnO BnO SO3Na

!
y Y| 7/
|
- |
| %l‘w f .II| IlWK.
/ VYA WY,
L YAJVY l\\- P A
T L LU LI L L L] [ UL ] [ L L T
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296 .08



LOG ETHZ NMRA Mencury-vx 3000Hz M|

STANDARLD 1H OBSERVE

Pulsa Sequence: s2pul
Salvent: CDCI3
Ambient lEmperature
User: akvasr

File: LE170X1CR-H
UNITYphes-200 “nmroc®

Pulsa 50.0 dagress

Acy, time 3,138 sec

Width 5059.4 Hz

16 repetStions

QBSERVE H1, 2997720185 MHz
DATA PROCESSING

FT size 32788
Total ima 0 min, 50 sac

28

5 0501704 18:20:49 USER ekvaer GROUP.camei SAMPLELK170X1CR

—

BnO

BnO O
BnO BnO 5 SO,Cl

Bn

220 1054 20,85

LOGC ETHZ NMR Mercury-vx 3002 Nr.5 0501/04 16:30:15 USER:ekvaer GROUP;carrei SAMPLELKT70X1CH

13C OBSERVE

Pulsa Sequence: s2pul
Salvent COC
Amibbert lemperature
User: ekvasr

Fite: LIK1700(1-C
UNITYplus-300 “nemnoc™

RAelax. dalay 1.000 sec
Pulse 45.0 degrees

Acg, time 1,300 sec

Width 20000.0 Hz

256 repatisons

OBSERVE 13, 753779423 MHz
DECOUPLE H1, 2997740804 MHz
Power 35 dB

continuousty on

WALTZ-16 modidated

DATA PROCESSING

Line broadening 2.0 Hz

FT size 65535

Total time 14 min, 9 sec

i "

- L e o

220 200 180

T[T T T T [T rr o[ reeT

" a2y

BnO

BnBO&)( ) O
n
n BnO SOZCl

9

|
W —

y L L W ey

160 140 120 100

80 60 40 20

ppm
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LOC ETHZ NMR Mersurny-wa 300MHz Ni§ 05001404 14:52:18 USER-ekvaar GROUP carei SAMPLELKG0XZ

STANDARD 1H OBSERVE OAcC

OH
Pulse Sequence: s2pul .
Solvent: COCI3 "
Ambient temperatune N
Usar: alovaar E
File: LKBOXZ-H (@]
LMTYplus-300 “nmroc®

10A
Pulse 30.0 degrees I|

Aoq. time 3,138 sec

‘Widih 5090.4 Hz [
18 repetitions

DBSERVE H1, 3002230602 MHZ

DATA PROCESSING

FT size 32768

Todad time O min, 50 8as

47.‘93 165 1362

LOG ETHZ NMA Marcury-vx 300MHz Nr6 0501804 14:52:42 USER:ekvaer GROUP:cams SAMPLELKS0X1

13C OBSERVE

OAc

OH
Soivent; CODCIA -
,
User: akvasr ‘Y

UNITYplus-300 *Amos N

F o]
Relax. delay 1.000 sec
Pulse 45.0 degrees 10A
Aog. time 1,300 sea F
Width 20000.0 Hz
200 repetitons
OBSERVE C13, 7E48711544 MHz
DECOUFLE H1, 300.2242455 MHz
Power 35 d8l
confinuously on
WALTZ-16 modulaied
DATA PROCESSING
Line broadening 2.0 Hz
FT siza 65536
Total tire T min, 41 sec

UﬁﬂmwhmwwM

L B R I R R N B N N R R AR R R
220 200 180 180 140 120 100 80 60 40 20 ppm
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LOGC ETHZ NMA Mercury-ve 3008H:z Nr.5 05/01/04 14:57:18 USERekvaer GROUP carmel SAMPLELKBEKS

STANDARD 1H QBSERVE

Pulée Sequence: e2pul OAc
Salvent: CDCE

Amiient tempenature OTBDMS

User: ekvaer

File: LKBEX3-H (r_ .,

UINITYplus-300 “nmeoc® | g

Pulse 30.0 dagrees [ F o \ r’_“_'_
Acq, tima 3,138 sec |

Width 5099.4 Hz

16 regetitions 10B Q

OBSERVE H1, 289.7728185 MHz F
DATA PROCESEING

FT gize 32768

Total tirme 0 min, 50 séc

L

— —
¥ T | T T T T | T T J T | T L T ¥ | T L T L] | L T L T ] T ¥ T T T T T T | T T T T T T | T ]
9 B 7 6 5 4 2 1 0 ppm
e L T . L T L T Lt T " T = T . T s
.88 1.98 .54 2T 047

497 -01.58 1124 1574

LOC ETHZ NMRA Marcury-vx 300MHZ Nr.5 0501/04 14:57:47 USER:ekvaer GROUPcamesl SAMPLELKESXI

13C DBSERVE
OAc

Pulse Sequance: s2pul OTBDMS
Sohvent; COCIA ,
Ambient temperature 2

User: elevasr

File: LKB9X3-C N

UNITYplus-300 "nimrog” F g Q
Relax. delay 1.000
Memmqmnm 10B

g, time 1,300 see F
Width 20000.0 Hz

400 repatitions

OBSERVE C13, 753775423 MMz
DECOUFLE H1, 239.7740804 MHz
Power 35 dB

conSnucusly on

WALTZ-16 modulated

DATA PROCESSING

Line braadening 2.0 Hz

FT size 65536

Total time 15 min, 23 sec

WL LR .

.

L L B L L L L L B I L L L A L L L L B L L L N L B L I I AL R

220 200 180 160 140 120 100 80 60 40 20 ppm



LOGC ETHZ MMFA Mercwny-vi 300MHZ Nr.6 0501/04 14:58:12 USER ekviser GROUP:camsl SAMPLE LKS0XS

STANDARD 1H CBSERVE

Pulse Sequence: e2pul
Salvent: CDCI3
Amblent temperatung
User: chvaer

File: LEBOXS-H
UNITYplus-300 "nmrme®

Pulsa 30.0 degrees

e, e 3,138 sec

Width 50984 Hz

16 repetitions

OBSEAVE H1, 300.2230602 MHz
DATA PROCESSING

FT size 32768

Teial tirma O min, 50 sec

31

OH
|
|
|

OTBDMS
F le} N
11 F
P
Ill‘__ f———
H M

I / |

g - _I . R _—J —

\ Ju{ A

L s e e e e L S L B B B R B B B I BN A

280 254 1294 14 50

LOGC ETHZ NMR Meroury-vx 300MHz Mr§ 0501704 14:88:33 USER:ekvaar GROUPzarmsi SAMPLE:LK30XS

13C OBSERVE

Pulsa Sequence: s2pul
Solvent: COCI3
Ambient temperaiure
User: elovaer

File: LESOXS-C
UNITYplus-300 "“nmroc”

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.300 sse

Width 200000 Hz

B4 repetitions

OBSERVE C13, 754811544 MHz
DECOURLE H1, 300.2242455 MHz
Power 35 dB

continuaualy on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 2.0 Hz

FT size 65536

Tuatal frme 2 min, 27 sec

OH
OTBDMS
N
F o
11 F

R L B B B B B B L I B L L B L B L L B R R R R N R R R R AR R

220 200

180

160

140 120 100 80 60 40 20 ppm
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LOC ETHZ NMA Mercury-ve 300MHz Nr.8 0501104 18:02:17 USER skvaer GROUP:carrei SAMPLE-LK117X1

STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: COCIZ
Ambignt lemperature
User: ekvasr

Filez LEKT17X1-H
UNITYplus-300 “nmioc”™

Puise 3.0 degrees

Mog, time 3,138 sec

Width 5089.4 Hz

18 repelitions

OBSERVE H1, 300.2230502 MHz
DATA PROCESSING

FT size 32768

Total ime 0 min, 50 sse

OTBDMS

.
’,
i

0O

12A

~

OMe

! [
MJ
Y

L S B e S T

B

LIRS B B |

7 6

T T LA S B B

LOGC ETHZ MMRA Mereury-ve 300MHz Nr.B 0500104 16:02:54 USER:ekvaer GROUP:carrei SAMPLELK117X1

13C OBSERVE

Pulse Sequence: s2pul
Solvent; CDCIZ
Amibient temperaturs
Usar: ekvaes

File: LK117X1-C
UNITYplus-300 *nmroc*

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1,300 ese
Width 20000.0 Hz
700 repatitions.

OBSERVE C13, 754911544 MHz
DECOUPLE H1, 3002242455 MHz

Power 35 dB
conBnUBLESTy on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 2.0 Hz
FT size 85538

Total time 25 min, 56 sac

WL

OTBDMS

.
’
7

o)

12A

=

Nt

L™

¥

i

N\ _O
0—S8<
BnO

BnO
BnO

OMe

o

Sy
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180 160

L LA R AL IR
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140
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LOC ETHZ MMRA Mercury-ve 300MHz Nr.6 050104 16:04:21 USER:ekvaer GROUP:carrel SAMPLE-LK134X1

STANDARD 1H OBSERVE

Pulee Sequence: s2pul
Solvent: Acetone
Ambient lemperabirs
User: ekvaer

File: LE134X1-H
UNITYplus-300 *nmroc”

Pulse 300 degress

Acg. lime 3,138 sec

Width 508804 Hz

16

OBSERVE H1, 3002246216 MHz
DATA PROCESSING

FT size 22788

Total ime O min, 50 sac

.

OTBDMS

’
.
%

)

12B

r{

| M|

LOC ETHZ NMA Marcury-va 300MHz NrS 050104 16:04;42 USERekvasr GROUP:carrel SAMPLE LK1 34X1

13C OBSERVE

Pulze Sequence:

Salvenl: Acelong
Ambient temperatune
User: skvasr

Fila: LK1 34X1-G
UNITYphus-300 “rimrog’

Pulse 45.0 degred
Acg. tme 1.300 =f
Width 20000.0 Ha
552 repetitions
OBSERVE C13,
DECOUPLE H1,
Power 35 dB
continuoushy on
WALTZ-16 modulpted
DATA PROCE G
Line Benadening 3 0 Hz
FT size 85536
Total tirme 38 min, 28 sec

Redax. delay 1.000 sec
5
o

FE.4814817 MHZ
J00. 2258037 MHZ

e 4 "

P
e ¥

We ) | ]

6 5 4 3 2
ity Lt e e
206 206 218

208 213 191 . 407

OTBDMS

.
’
‘1

OH
OMe

F o

12B

T

220 200
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140 120
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160 100 80 60 40
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LOGC ETHZ NMR Mercury-ve 300MHz Nr.6 (5401104 18:05:38 USER:ekvaer GROUP:carrei SAMPLELK135X1 O\\ _0

STANDARD 1H OBSERVE o
HO
OH HO

Pulse Sequence: s2pul OMe

Solvenl: Aseisne N
Amblent iemgersture F o

User: ekvasr
Fila: LK135X1-H
UNTYplus-300 "nmeoc’ 12

Pulze 30.0 dagreas

Apq, time 3,138 sec

Width 5058.4 Hz

16 repatitons l"
OBSERVE H1, 300.2246216 MHz

DATA PROCESSING

FT size 32768 |

Total teme 0 min, 50 sec '

J [y
UL U“MJM\_M_A |

T T - T T T
9 8 7 6 5 4 3 2 1 0 ppm
[ — - Y S S TN TN TR Uiy S | S pd et b
543 10.15 248 511 513 1069  5B4 228
15.57 102 765 269 £81 817 1253 1.58

LOC ETHZ NMA +erwq-w: 300MHzZ NrE 0501704 16:06:17 USER-ekvaer GROUP:camal SAMPLELK135X1

13C OBSERVE

Puilse Sequence: d2pul OH HO (0]

Solvent: Acabane HO
Armbignt temperagirs » OH

Usar: gkvaer v

File: LK138X1-C OMe
UNITYplus-300 “rmroc® N

Puise 45 0 degeed 12
Acy, time 1.300 of
Width 20000.0 Ha
500 repatitions
OBSERVE C13, P5.4914817 MHz
DECOUPLE H1, 300.2258037 Mz
Power 35 dB
continueusly on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 3.0 Hz
FT size 86536
Total time 18 min, [14 sac

WMMLULL.WJJML_#

I B e L B L B L B e R e R R R S R R N AR AR EERE N
220 200 180 160 140 120 100 80 60 40 20 ppm

Ralax. delay 1.00¢ sec
=]
pe:




LOG ETHZ MMA Gemini 300 MHz Mr.3 0501/04 16:14:43 USER:ekvaer GROUP carrel SAMPLEILK116X3

STANDARD 1H OBSERVE lrl"
Fulse Saquence: $2pul

Satvent: GDCI3

Ambient empermature

User: ekvanr

iz LK1T1EX03-H

UNITYples-300 “nmnosc® ‘

Fuise 20.5 degrees

Acq. time 3,138 sec 1
Width 5099.4 Hz |I
16 repeditions

OBSERVE H1, 300.0836333 MHz
DATA PROCESSING

FT size 52766

Tolal time O min, 50 sac

J\J

3 I

35

OBn
0BnO °© OBn

OBn

OTBDMS

.
’
7

T O
13A

[

e L L L

9 8 7
.
3997
508

LA S B B S I B B B B B I B B

6 5 4 3

LOG ETHZ NMR Gerninl 300 MHz Nr.3 05/07/04 16:15:05 USER: skvaer GROUP-canel SAMPLE-LK116X3

13C OBSERAVE

Pulse Sequence; s2pul
Salvent: COCI3
Ambiant temperature
User: ekvasr

File: LICT1603-C
UNITYplus-300 “nmnoc®

Aelax. delay 1.000 sec
Pulse 45.0 degrees

Acq, time 1,300 sec

Width 20000.0 Hz

64 repetibons

OBSERVE C13, 754580752 MHz
DECOUPLE H1, 300.0848347 MHz
Power 42 d8

continuously on

WALTZ-18 modulated

DATA PROCESSING

Line broadening 2.0 HZ

FT slze 65536
Total tme 2 min, 27 sec

Bano o
OTBDMS 0BnO OBn

’
’
7

F o]

13A

220 200 180

160

URLILELE L RN R
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RN RN RN R R A R N RN R

100 80 60 40

TTTTrr T T T
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LOGC ETHZ NMR Mercury 300MHE Ne.d 050104 16:16:19 USER-ekveer GROUP carrel SAMPLE LK 133X2

STANDARD 1H OBSERVE

Pulse Sequence: a2pul
Bolvent: CO300D
Ambient lemperature
User: akvasr

Fiba: LK139X2P-H
UNITYphes-300 “nmroc®

Pulee 30.0 degrees

Acq. time 3.138 sec

‘Width 50%9.4 Hz

16 repetitons

OBSERAVE M1, 299.9024335 MHz
DATA PROCESSING

FT size 32768

Todal time O min, 50 sac

OH

’
’,

13

LOC ETHZ NMR Mearcury 300MHz Mrd 050104 16:16:38 USER:ekvaer GROUP:camal SAMPLE-LK133X1

13C OBSERVE

Pulsa Sequenca: 42pul
Solvenl: Acatons
Ambient lempeatire
User: akvaer

File: LK139X1-C
UNITYplus-300 “rimroc®

Flelax. delay 1.004
Pulse 45.0 degreq
Acg. ime 1.300 a4
Width 20000.0 Ha
7404 repetitions
OBSERVE C12, [6.4105668 MHz
DECOUPLE H1, 2595038893 MHz
Power 38 dB
continuoushy on
WALTZ-18 modulfted
DATA PROCESSING
Ling broadaning 3.0 Hz
FT =ize 65336
Tetal tma B he, 37)min, 12 sec

L)
i

st

e e e [ —

0-§ OH
I (0]

.
’,
‘.

13

T[T T oo T

220 200

180

160

L L R N R R R R R R N R R s L N RN R B
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20
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[
LOGC ETHZ NMR Marcury 200MHz Nr 4 oqmm 16:32:31 USER ekvaer GROUP camel SAMPLELK177X2

STANDARD 1H OBSERVE f

|| O\\ //O

P OBn
Pulso Sequence: s2pul | o) 0 OBn

\/mo/m
Sofvent: COCI3 BnO OBn BnO OBn

Ambilent temperature OTBDMS OBn

Usar: skvaer
File: LKAT7X2-H ",
UMITYplus-300 “nmeoc’

Pulse 30.0 degress F [e)
Acq, time 3.138 sec

Width 50994 Hz

16 repeditions 14A

OBSERVE H1, 200.8012510 MHz F
DATA PROCESSING
FT size 32768

Tatal time 0 min, 50 sec

-

f oy

J R - ,l J’l.l 'i_.j/‘ f//l"__ 4 _,"Illf -

e i Lt e e e i i L e S ]

T
4282 0.47 068 T2 .73 352 118 3.18 028
453 048 693 1.04 522 1.90 023 4.55 Bz 0.

LOG ETHZ NMA Mercury 300MHz Nr.4 050104 18:32-50 USER:ekvaer GROUP:calrel SAMPLELK1TTX2

13C CBSERVE

{ OBn
Pulss Sequenca: s2pul o~ BnO o] 0] (6] OBn
Solvent: COCIZ QOBn Bntn
Ambient emperabucs OTBDMS

OBn
User: elvasr
File: LK177X2-C
UNITY plus-300 "nmnoc”

Flelax. delay 1,000 sec F (@)
Pulgs 45.0 degrees

Acq. time 1.300 sec

Width 200000 Hz 14A

304 e peditions F
OBSEAVE C13, 754102323 MHz
DECOUPLE H1, 299.9024328 MHz
Pawer 38 dB

confinuously on

WALTZ-16 modulatied

DATA PROCESSING

Line broadening 2.0 Hz

FT size 65536

Todal time 27 min, 14 sec

B N N L I L L RN AR R R LR RS RS LR L

RN R R R R R RN R
220 200 180 160 140 120 100 80 60 40 20 ppm
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LOG ETHZ NMR Marcury-vi 300MHZ Ni.8 05/01/04 16:34:10 USER:ekvaer GRWMFAMPLE;LKWQHPQTMM

STANDARD 1H OBSERVE

Pulse Sequence: s2pul
Balvent: CO300

Ambsent femperaturs

User: akvaar

Fite: LICIPGX2P.27.04.2004-H
UNITYplus-200 “nmioc®

Pulsa 30.0 dagreas

Acg, time 3,138 sec

Width 50994 Mz

112 repetitions

OBSERVE H1, J00.2242441 MHz
DATA FROCESSING

FT size 32758

Total tima 10 min, 28 sec

535

LOC ETHZ NMA Mercury-ws J00MHE NS 050104 18:34.37 USER ehvasr GROUP.carel SAMPLE-LK 1 T2P

13 OBSERVE
OH

Pulse Sequence: s2pul
Sabvert; CO00
Ambient mparature
g v

File: LK1TaX2P-C
LNITY plus-300 “nimnoc”

Falax, dalay 1,000 sac
Pulse 45.0 degrees

Acg. tme 1300 sec

Wit 200000 He

12288 repalitions

QBSEAVE C13, 75.3782383 MMz
DECOUPLE H1, 2097752815 MHz
Power 35 0B

corlincusly on

WALTZ-16 modulated

DATA PROCESSING

Liné broadening 2.0 Hz

FT gize 65535

Total smn 15 hr, 48 min, 28 sec

S

[ p——

OH
A

OH
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LG ETHZ NMA Marcury 300MHz Nr.d 05/01/04 14:22:06 USER:skvser GROUPcarrs SAMPLELKATH

STANDARD 1H OBSERVE

Puise Sequance: s2pul
Solvent: CDCI3
Amblent temperatura

User: eiovaer

File: LKATX1-H

UNITYplus-300 “nmeoc”

Pulse 30.0 degrees
Acmy. time 3,138 sec
Width 5089.4 Hz
16 rapatsions.

OBSERVE H1, 299.9012510 MHz

DATA PROCESSING
FT size 32768
Tatal Sre O min,_ 50 ses

[

OTBDMS
OTBDMS
N
O
16
F

39

'y

_.a'lr_j_ Jr'_ J f A1
I

A

: T
4 3 2 1

5
L [ [EEp—
1.83 1.78 a.00
198 7.70 57.83

LOGC ETHZ NMRA Mercury-ve 300MHz N 0500104 14:22-26 USER:ekvaer GROUP:camel SAMPLE LK47X2

13C OBZERAVE

Pulzs Sequence: s2pul

Soivent: COCIA
Ambient temperatune
Uger: ekvasr

File: LK4THI-C
LINITYplus-300 *nmroc”

Falax. delay 1.000 sec

Pulse 45.0 degrees.

Aca. time 1,300 see

Width 20000.0 Hz

E4 repefilions

OBSERVE C13, 754811544 Mz
DECOUPLE Hi, 300.2242455 MHz
Power 35 oB

confinuowshy on

WALTZ-16 modulaled

DATA PROCESSING

Line broadening 2.0 Hz

FT size 65536

Total time 2 min, 27 sec

W

OTBDMS
OTBDMS

’
’
‘.

F o

16
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LOC ETHZ NMR Mercury-we 300MHz Nr 5 0S/01/04 14:24:04 USER:skvaer GROUP carmel SAMPLELKE1X2

STANDARD 1H OBSERVE

OTBDMS
Pulgs Sequence: 52pul

Sotvent; COCII O
oo OTBDMS

File: LES1X2-H

UMITYplus-300 “nmros”

Fulse 30.0 degrees

Ay, e 3,138 s6c

‘Width 5099.4 Hz

16 repetitions

OBSEAVE H1, 2997729185 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 50 sec

@JV Cr
F N
18 H

11!

j Jr //, _.f f ,Jr_:'llﬁ 4

-

/

a9 8 7 [ 5 4 3

LOGC ETHZ MMR Mercury-ve 300MHz Ne5 0S/07/04 14:24:23 USERskvaer GROUP;:carmel SAMPLELKE1XZ

136 OBSERVE OTBDMS

OTBDMS I
jsagess
F N
18

Pulse Sequence; s#pul

Solvent: COCIY
Asmibiant bmperature
User: skvasr

File: LES1X2C

UNITY plug-300 “nraoe”

Flelax. defay 1.000 sac

Pulse 45,0 degrees

Aoq. fme 1.300 sec

Widih 20000.0 Hz

768 rapatitions:

DBSERVE C13, 763779423 MHz
DECOUFLE H1, 2887740804 MHz
Powar 35 dB

H

cantinuously on

WALTZ-16 modulated

DATA PROCESSING

Lime broadening 2.0 Hz

FT size 85536

Toad tirme 1 hi, 16 min, 57 sec

Y

220
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160

140 120

100 80

.‘f | :’J%'Uifm,%’”

T |
2 1

e UL
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LOC ETHZ NMR Mercury-vx 300MHz Nr.6 09/02/04 06:16:18 USER:ekvaer GROUP:carrei SAMPLE:LK145X2P -—.2_

STANDARD 1H OBSERVE (e}
\ 0
O0—S

File: PROTCN

OH HO

Pulse Sequence: s2pul

Solvent: Acetone ‘1,
Aumbient temperature

User: ekvaer N
M ercury-300BE "gem6oc” F

Pulse 30.0 degrees 19
Acq, time 3,138 sec

Width 5099.4 Hz F
16 repetitions

OBSERVE H1, 300.2246216 MHz

DATA PROCESSING

FT size 32768

Total time 0 min, 52 sec

Il
i I
| hl L i
WV IV e N hu'u W
T | T T T T | T T T ‘ T T T | T T T | T T T T | T T T T T T T T T ¥ T | T T ‘ T T
9 8 7 6 5 4 3 2 1 0 ppm
[ SR [y WP il e T N - [ : b e
436 4.34 4.26 B.41 8.19 543 13.05 292
443 4.32 4.23 8.57 14.04 2.6 457 Q.23
LOC ETHZ NMR Vlderoury-w 300MHz Nr.6 09/02/04 08:18:47 USER:ekvaer GROUP:carrei SAMPLELK145X2P O\ o |
e

13C OBSERVE

File: CARBON

Puilse Sequence: §2pul

Solvent: Acetone F
Ambient temperature

User; ekvaer

M ercury-300BE "gemBoc”
=

2

Relax. delay 1. $ec
Pulse 45.0 degre:
Meg. time 1.300 sf

Width 20000.0 H3
3216 repetitions
OBSERVE C13, 5.4914917 MHz
D ECOUPLE H1, 300.2258037 MHz
Power 35 d&

19

128.242
128.177

h—128.072
123.447

Ve 115.896

115.055
-113.705

\%595
.

— 113.802

15.338

continuously on - - § a
VWALTZ-16 modulpted 8 3o
D ATA PROCESSING '] g 3 g

Line broadening 2.0 Hz
FT size 65536
Total ime 3 hr, 19[min, 57 sec

T 155,158

206.063

163.833
160.632

em—

(0]
HO
N

74.798
73.957

TI
72,801

73.601

S
o}
o
OH

OMe

SO NI Mo
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200

120

180 160 140 100

80

60

7T

ppm

40

20



42

LOC ETHZ NMR Mercury-vx 300MHz NG 06071104 16:18:04 USER:esvaer GROUP carel SAMPLELK143X1

STANDARD 1H OBSERVE 9

OTBDMS

/©)\/ N
F

Pulse 30.0 degrees 21A

Mog, time 3,138 sec F
Width 5089.4 Hz

16 repetibons

OBSERVE H1, 30022456216 MHz

DATA PROGESSING

FT size 32768

Total time © min, 50 sec

Pulse Sequence: sZpul

Salvent: Acatone
Aemibient tempernaiure
User: akvagr

Fibe: LK143X1-H
UNITYphes-300 “nmroc

A

OH
OH

9 8 7 6 5 4
D R s — Lt

705 ame 347
a2

344 174
332 188

525

346 1.08

LIOC ETHZ MMHA Kercury-vi 300MHE Nr.6 050104 16:18:26 USERakvasr GROUP:camal SAMPLELK143X1

13C O8SERVE

178

T / ,"l; |
y L : r 1 H |
——— ULM—RM\M

B.yo

1413

3
N T Jy N S N S VI |

28

b —_ e

2106

e A
Sotvent Acetone OTBDMS OH

Ambien? lemperaune
User; ekvaer

File: LK143X1-C
UNITYplus-300 “rimroc® N

F

’
”,

Polaux. delay 1,004
Pulse 45.0 degreds
Acq, fime 1.300 she 21A

Width 20000.0 H F

1312 repatitions

OBSERVE 13,
DECOUPLE H1, 3
Power 35 dB

coninuously on
WALTZ-16 moduil
DATA PROGESS)
Line broadening 3
FT sire 65536
Todal tirme 1 he, 16

54914917 Mz
002258037 MHZ

pesdl
NG
V0 Hz

fmin, 57 sec

A

2,14

T2

0.84

14,36

TTT T '|"|I1f1TI_|'_I_|

220

200

A R R R RN R |
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LOC ETHZ NMA Mercury-vi 300MHz N5 05/071/04 16:18:48 USEM:ekvaer GROUP-carral

STANDARD 1H OBSERVE

Pules Sequence: s2pul

File: LK144X11P-H
UNITYplus-300 “nmroc®

Relax. delay 1.000 sec
Pulge 45.0 dagrees

Acg. time 1,998 sec

Width 4500.5 Hz

258

QBSERVE H1, 2997740986 MHz
DATA PROCESEING

FT size 32758

Total tirma 12 min, 43 sec

43

BAMPLELK144X1IP-H

-

OH

21

’
’
‘1

[ S —
427 27 L
342 397

e

323

032

i e
3.07 T6E 2512

012 157 209 2.08

LOC ETHZ MMA 'LBM‘,‘-W J00MHE N6 0501/04 16:20:05 USER ekvaer GROUP:camel SAMPLE:LK144X11

13C OBSERVE

Pulse Sequence: £2pul

Solvenk: Acslong
Amngent lemperat
User: ekvasr

Fila: LK1#4X11-C

UNITYplus-300 “nmroc*

Resax, delay 1.004

Pulge 45.0 dagrede
Acg. me 1.300 sec

Width 20000.0 H
4448 repotitions
OBSERVE C13,
DECOUPLE HI1,
Fower 35 dB
continuausly on
WALTZ-18 muodul
DATA PROCESSI

545914317 MHz
$00 I2E8037 MHz

ped
NG

Line broadening 30 Hz

[FT size 65538
Total tima 3 hr, 12

Ay

fmin, 24 sec

[ LR LR

220
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TITT[ T T T T[T I T Trroy

160

I (0] O
oH 5 o\ N

7

F
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T —————
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